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Nasopharyngeal Affections 


The Medihaler Principle 
Automatically measured-dose 
aerosol medications. In spill- 
proof, leakproof, shatterproof, 
stainless steel, vest-pocket 
size dispensers with steriliz- 
able plastic adapters. Also 
available in Medihaler-Epi* 
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Medihaler-lso” (isoproterenol 
sulfate) forthe relief of asthma 
and other allergies. 
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due to common cold, infections, allergies 


Medihaler-Phen is designed to give the physician closer manage- 
ment supervision over the patient. It governs self-medication — 
makes squeeze bottles and droppers obsolete. An accurately 
measured nebular cloud is gently ejected—not an irritating, 
powerful jet—no drops of liquid—prevents haphazard dosage. 


In addition to its efficient but nonirritating vasoconstrictive 
action Medihaler-Phen counteracts secondary invading organ- 
isms and maintains total area decongestion with tissue-com- 
patible effectiveness. Suitable for children too. 


Medihaler-Phen affords immediate relief of congestion during 
the acute stages of coryza, keeps open the ostia of the paranasal 
sinuses...aids in the prevention of complications which may 
follow blockage by thick secretions. 


An effective, well-tolerated, 4-pronged attack (vasoconstrictive, 
decongestive, anti-inflammatory, antibacterial) is the result of 
the blended formula. Each cc. of Medihaler-Phen contains 
phenylephrine HCl 3.6 mg., phenylpropanolamine HCl 7.0 mg., 
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base), and hydrocortisone 0.6 mg., 
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for babys wash? 





Because Ivory Snow is as safe and mild as 
soap can be ... as pure a soap as mother can buy! 
Ivory Snow is Ivory-safe, leaves diapers and 

baby clothes soft, smooth...free from irritating 
deposits that can chafe tender skin. Granulated 

for washing machine efficiency, Ivory Snow 


is as practical for mother as it is safe for baby! 


A Procter & Gambie Product 
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Articles, book reviews, and other materials for publication should be addressed to the Chief 
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double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 


subtitle may be of any length 
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So many mothers still are unfamiliar with 


the basic needs of adequate nutrition and will 


appreciate your advice. 


Brot 


is basic...in the organizing of an adequate 
diet it contributes growth-promoting 
protein, readily available energy, 

B vitamins, iron, and calcium, and has 


an important place in every meal... 


for universally accepted taste... 
for easy digestibility... 
as an excellent vehicle for many 


other foods. 


AMERICAN BAKERS ASSOCIATION 
20 North Wacker Drive . Chicago 6, Illinois 
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WILACREST MEDICAL CENTER 
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Through the benevolence of one of our philanthropists in Tulsa, 
Hillcrest Medical Center is building an ultra-modern, 135 bed 
Children's Hospital. We are also building a 200 bed addition 
for general patients, bringing our total bed capacity to between 


700 and 800 beds. 


Tulsa is one of the most modern cities in America and a good 


place to live. 





We need some residents in pediatrics. Anyone interested 
please apply to the House Staff Committee at Hillcrest Medical 
Center, 1653 East |2th Street, Tulsa, Oklahoma. 





Compazine™ stops vomiting in gastroenteritis 
Cc 


‘Compazine’ rapidly stops nausea and vomiting 
in gastroenteritis and from virtually any other 


cause. Low dosages are eftective. 


Available: Tablets, Spansule sustained release 


capsules, Ampuls, Multiple dose vials. 
And particularly for children 


Suppositories and Syrup 


Smith Kline & French Laboratories, 


Philadelphia 


*T.M. Reg. U.S. Pat. Off. for prochlorperazine, S.K.F. 
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Quarterly 


Cumulative 


Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
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lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
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The QUARTERLY CUMULATIVE 
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two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
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We are pleased to announce a new feature 
of the Ross Developmental Series—“Your 
Children’s Quarrels,” a booklet designed 
for the mother with concern over argu- 
mentative relations among her youngsters 


An explanation, in lay terms, of the uni- 
versality of sibling rivalry and of chil- 
dren’s need for love and security, helps to 
clarify the situation in the mother’s eyes, 
and to aid her in dealing with it. 

Although the physician may go over the 


contents with the mother briefly, the book- 
let is presented with a view to effecting a 


This rdvertiae ment 
onforma to the 

Code for Ad ertiaing 
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Council for 
Information on 


Child Health 


another 
AlD 
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Developmental 


Serves 


saving of the physician’s time in dealing 
vith the problem presented by the mother 


Like other RDS materials, the booklet car- 
ries no advertising, and refers to no au- 
thority but that of the physician who 
gives it to the mother. It will be available 
only to physicians directly responsible for 
the care of infants, from Ross Laborato- 
ries or through your Ross Representative 
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Ross LABORATORIES 


Columbus 16. Ohio 
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Plough, Inc. is pleased to announce 

a new safety cap for St. Joseph Aspirin 
For Children. This new safety cap 

is the result of several years of 
developing and testing a closure that 
combines practicality in use while 
affording maximum protection against 
children opening the bottle. Tested by 
a national consumer panel it was 
conclusively proved that the new cap 
afforded a high degree of protection 
against either accidental or purposeful 


opening by children. 


A 
PALATABLE 
ASPIRIN 
TABLET 
OF 
UNIQUE 
EXCELLENCE 


We believe that physicians, as well as 
mothers, will find this new safety cap 
on St. Joseph Aspirin For Children 


highly acceptable in every way. 
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Your knowledge and judicious 
use of today’s modern anticon- 
vulsants can give the epileptic 

“.the most preciogé gift of all: 


A norma! life: Here are five dis- 


jae’ 


tinguished anticonvulsants 
from Abbott. With them you 
can take the epileptic from 
childhood through his adult 


> with freedom 


from fear. Obbett 


PHENURONE® 
Phenacemide, Abbott 


GEMONIL* 
Metharbital, Abbott 
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integrate your knowledge— 


subscribe to 


A. M. A. Archives of 
PATHOLOGY 


A. M. A. Archives of 
INTERNAL MEDICINE 


A. M. A. Archives of 
OPHTHALMOLOGY 


A. M. A. Archives of 
OTOLARYNGOLOGY 


For a more complete reference shelf, we 
recommend these related journals. The 
variety of fields covered are especially ap- 
pealing to the general practitioner with 
special interests. Each issue is important 
to your practice. Begin your subscriptions 


TODAY. 





Department (D. C.) 

AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 

Chicago 10, Ill. 


Begin my subscription(s) NOW, for: 
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THE MENACE OF ALLERGIES 


WHAT WE KNOW ABOUT ALLERGY 


by Lou ift, 12 page 


FOOD ALLERGY 
by Samuel M. Feint 


SKIN ALLERGY 


by Samuel M. Feinberg, M.D., ages, 10 cents 
ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.D 


AMERICAN MEDICAL ASSOCIATION 


35 North Dearborn Street © Chicago 10 @ Illinois 


Here are several booklets on mental hygiene 
that may prove of interest and use to you 


and your patients. 


EMOTIONAL HEALTH IN WORK AND PLAY 
T. R. Retlaw, 8 pages, 15 cents 


HYPNOTISM—HUMBUG OR HEALING 
James A. Brussel, 6 pages, 10 cents 


YOUR STAKE IN MENTAL HEALTH 


George S. Stevenson, 4 pages, 10 cents 


THE PSYCHIATRIST Edwerd Dengrove 


and Doris Kulman, 6 pags 10 cents 


BOOKLETS ON 
MENTAL HYGIENE 
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A Quantitative Study of the Absorption of Food Iron 


in Infants and Children 


JEANETTE SCHULZ, M.D., Los Angeles, and NATHAN J. SMITH, M.D., Madison, Wis. 


lron deficiency is the commonest nutri 
tional deficiency encountered in children, Its 


incidence in a given area appears to be a 


fairly accurate indicator of the economic 


efficiency of preventive 


Though other de- 


and_ the 
that 
ficiency diseases are decreasing, the inci 


Status 
medicine in area. 
dence of iron deficiency in at least one area 
in this country has not changed significantly 
in the past 20 years.'’ Anemia due to tron 
deficiency is commonest in infants, aged 6 
months to 2 years.** Though etiologic fac- 
tors such as low iron stores at birth, blood 
loss, and intestinal parasitism must be con 
sidered, a dietary intake of iron insufficient 
to satisfy iron requirements during growth 
is the single most important cause of iron 
deficiency in infancy. The lower the total 
body iron content of a given infant the 
greater his need for exogenous iron for 
growth. 

In order to determine the availability of 
food iron for hemoglobin production in 
children, balance studies were conducted on 
126 children, with use of radioisotope tech- 

Received for publication July 18, 1957 

This work was supported in part by U. S. Public 
A-1204, Leukemic Research 
Researcl 


Health Service Grant 
Foundation of California, and Cancer 
Funds of the University of California 
Bank of America-Giannini Foundation Research 
Fellow, Department of Pediatrics, University of 
California School of Medicine at Los Angeles (Dr 
Schulz) ; University of 


Wisconsin School of Smith) 


Pediatrics, 
(Dr 


Pre fessor « of 
Medicine 


niques first described by Dubach and Moore 
in 1951.4 
and iron-deficient 
10% of the iron naturally occurring in food. 


These authors found that normal 


adults absorb less than 


Earlier studies ** on food iron absorption 
in children are inconclusive because of the 
difficulty of quantitative analysis of non 


radioactive iron from food and feces and 


because such unabsorbed iron in the stool 


cannot be differentiated from iron lost in 


bile, desquamated intestinal epithelial cells, 
contaminating 


cells or from 


Other studies utilized iron 


and _ blood 
extraneous iron. 
salts, which are not representative of iron 
from usual dietary sources.%7! In some 
earlier experiments balance periods were too 
short to afford accurate information about 
the quantity of absorbed iron. Occasionally 
the rise in plasma iron after feeding was 
used as an indicator of absorption. A failure 
to demonstrate a postprandial rise in plasma 
iron is not proof that no iron was absorbed 

In the present study the quantity of radio- 
that 
amount of the ingested iron which did not 
The 


gested iron absorbed and used for hemo- 


iron absorbed is considered to be 


appear in the feces. amount of in 
globin production is that quantity of the 
administered iron isotope which was present 
in the circulating red blood cells two weeks 
after the tagged-iron feeding. Since tracer 
doses of radioisotopes of natural elements 
are metabolized in the same manner as the 


nonradioactive elements,!* and since the tra 


109 





cer 1ron Was given ina chemical form identi iS « er n u 1 Phese 


cal to that of the nonradioactive iron in the ‘tained = an standat 


. . . . ‘ fecal and blood 
feeding, the fate of the administered tracer 
: letermines Methods used in labeling 


iron is representative of the fate of the 
1 


essentially those described by Duba 


total iron in a feeding. Moore ail ices ‘ 


iscussed separatel 


following " Foods 


Methods with Fe \ cow's milk and liver 


dose 


! rperimenta 
months to 15 ye 
those whose p 
previous anemia, 
the usual upper 
eases of childl 


nd during tl 


le SC! ibe l 
ild 1 wl 
coincided with the ink ubatior period 
illness was excluded from the 
None of the normal cl 
Feeding and stool collections 


| only 


hon e€, arm 
uantitative 
cluded in 


hand 


unemia, hypoferren la, 
erythrocyte protoporpl 
of all these values 
adequately with or 
balance studies were complete 
3. Balance Studies.—( 

of 1sotopically-labeled 
ministered. Foods us« 
with Fe™* of 
is 45 
radiation from triplicate 
feedings was measured in 


ounter (N 
° Abbott | 
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processil 
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10 normal f: ting ildren iged 
nonths. From . the 
il sorbed 


the 1sotope 


of naturally occur 


salts added to mill 


iS Terrous su ite were 


} 


iomogenized cow's mill 


balance studies in five 
ildren of similar ages 
f 2% 17% ot 


Absorption of Iron from Cow’s Milk ron. Total chemical iron con 
dividual feedings of both the in 
in vitro-labeled milk was the Sal 


Radioac t1\ 


iron to that already present 
The mean absorption ot terrous 
ded to milk (10.6% ) Was ibout the 
is the absorption of the in vivo-tagged 
(9.1% lhe absorption 
ur iron-deficient : 
nonths, was 11% to 24% 
Fig. 2) 
Larger quantities (600 ce 


ri led COW s nl ilk were fed 





° 
== 1 
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AGE t6 MONTHS 
Fig. 2—Absorption of Fe®SO, in 1 
iron, 0.09 mg.) 


ing adult men. Average absorption of iron 


in these men was 2.8%. Table 1 shows the 


recovery of milk Fe*®® in the stool and blood 


of the adults and the children from whom 


blood specimens were obtained two weeks 


after the milk feeding. At least five times 


more iron was absorbed by most children 
than by adults. A consistent finding through 
out these studies has been the higher per- 
centages of iron absorption in children in 
comparison with those reported for adults. 
The mean milk 


and that utilized for hemoglobin formation 


per cent of iron absorbed 


is about the same. Though small quantities 
of iron may be absorbed and not utilized for 
hemoglobin formation within two weeks, 
gross discrepancies are not apparent between 
determinations. Since the 


the two sets of 


errors in estimation of blood volume alone 
could account for the deviations from 100% 
total recovery, absorption figures based on 


Fe? 


globin are not considered more accurate than 


recovery of incorporated into hemo 


absorption figures based on recovery of Fe™® 


TABLE 1.—Recovery Fe Administer 


% of Administered Fe ** Recov 
Subjects 
in Stools in Blood 
Children 
sD 
90 
Ww 
91 
5 80 
Adults 
99 
Os 
99 


93 
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from feces. Quantitative stool collection 1s 
obviously essential for accurate determina 
tions, and many subjects are necessarily 
dropped from study because of unsuccessful 
attempts to collect all stool 


The 


cow's 


average absorption of iron from 


milk in the infants and children in 
this study is much less than that reported by 
using other tech 


yrevious investigators 
~~ 


niques.*'® The statement that infants do not 
become iron-deficient because of lack of iron 
in food or because of deficient absorption a 
is not compatible with our figures for ab 


Many 
absorb more iron than is present in milk to 


sorption infants would have to 
avoid not only iron deficiency but also frank 
iron-depletion anemia. 

Che slightly less than 3% mean absorp 
tion in adults is less than that for children 


and is of about the same magnitude as 
absorption of iron from other food sources 
by adults.*?* The 


bulk) of milk ingested by adults is prob 


greater quantity (i.e 
ably of little importance relative to the quan 


infant feedings. Certainly the 


(0.4 mg. } 


tity of the 


total iron given was not appre 


ciably greater. 
When 


tagged with Fe 


the cow was killed, the beef liver 


* was prepared by mincing 
the cooked liver, sampling it, and measuring 
it by weight. Quantitative feeding was at 
tempted, but balance studies were cé ynpleted 
in only one normal child, who ate the liver 
without other food after an overnight fast 
Twenty per cent of the liver Fe*® was ab 
sorbed, and sixteen per cent appeared in the 
circulating red blood cells in two weeks after 
the feeding. Total iron content of the liver 
feeding was not determined, but it was 
undoubtedly much greater than that of the 
this child, 


Was 


milk feeding. In one normal 


assimilation of iron from beef liver 
about twice as great as assimilation by any 


of the subjects given the milk feeding 


Absorption of Fe*® from 
Iron-Supplemented Infant Cereals 
Cereal is perhaps introduced earlier and 
more frequently into infants’ diets than any 
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other solid food. Infant cereals generally 


it this time are, for the most part 


ented 


availabl 
supplet with iron, often as sodiun 


ron pyrophosphate. Since the amount ot 


iron added is greatly in excess of that iron 


naturally found in cereals, the absorption 


of iron from the supplemented cereals was 


studied 


is sodium iron 


pyrop 


ron pe 


the usual 50 mg. ol ] 


were added to mixed cere 

by a manutacturer 

identical to that use 
the cereals 


was measured 


ontent 
NasFe,.| P2O-} 


quantities oO! 


6H:2O) 
resent in like 


tracer dose ol 


results of the balance 
ranged 


Absorption 
a mean of 12.3%. No 


differences among the three types 


apparent. The higher content 
oatmeal did not 
added to 


il.-° also found that the phytate 


lessen the 


iron that cereal 


not interfere appreciably 


@ mixed cereo! 
ootmeol 
Arice 


- y n 
a °o a 


% ABSORPTION 


re) 





1 1 1 
36 48 60 


AGE IN MONTHS 
from 
feeding, 3 meg.) 





Absorption of Fe™ iron-enriched 
] 


ls (total iron in 


reals 


Smith 


with iron absorption and suggested that, be 
cause oats are fed with milk, calcium binds 
the phytate, which is then unavailable for 
the formation of the relatively insoluble tron 
phytate, The iron content of the cereal feed 
30 times that of the feeding 


milk 


In the cereal, iron was present in the ferric 


ing was about 


used for balance studies with alone 
form. In the milk, the iron was nondialyzable 
and probably protein-bound. Because of the 
differences in chemical form, absorptions in 
the two experiments are not comparabk 
total available iron 
the efh 


Since the 


However, increasing the 
se did not appear to decrease 


ciency ol absorption mean 


percentages of 1ron absorbed in the two ex 
periments are about the same (9% to 12%), 
total iron absorbed 


the average amount of 


from the supplemented cereal feeding was 


the milk feed 


ing 0.3, ng from cereal compared with 


than that from 


much larger 


UUM me 
S 


Absorption of Iron from Eggs 


simplest and 


Perhaps the most efficient 


physiological tagging of food with radioiron 


eas 


1 


Is ace”e mplished by labe Ing chicken liver and 


y 
Ss 


abou 


eggs were beaten, sample: 


water und fed to norma 


In five children, 8 to 45 months of age, 


the egg was fed alone and no other food 


ul Ss 


was given for the next three hours. An 


iverage of 11% of the iron was absorbed 


Because of the availability of eggs labeled 


physiologically with iron, balance studies 


with the eggs were done in a large number 


of children in an attempt to determine the 
differences, if any, in iron absorption in 
ages. Moore and 
Dubach showed that normal male adults ab 


1.1% to 8.1% of 


children of different 


sorbed from iron from 











Fig. 4 


children 


A bsor puot 


eggs, with a mean of 


fasting children, 1 


absorption of egg iron was higher, with a 


mean of 8.6% and a range of 0 
Che results of the individual balance studies 
are presented in Figure 4. The tagged egg 
fed 
an overnight 
breakfast insure 
? 


ingestion by all experimental subjects: 2 0z 


was quantitatively to these children 


after fast and with a repre 


sentative small enough to 
of orange juice, one slice of white toast with 


butter, and 2 oz. of milk. Average per cent 
of iron absorbed was slightly less than when 
egg alone was fed, but the small number of 
subjects in the latter group does not lend 
The 


difference does, however, tend to reaffirm the 


significance to the observed difference 
findings of Sharpe et al., who observed that 


iron absorption shows an inverse relation 


ship to the bulk of the feeding, regardless 
of other factors involved.*” 

Figure 5 shows the results of feeding iron 
and egg in different combinations under the 
same fasting conditions. The first group of 
five children had the naturally occurring (in 
egg Te**, 
dren were mentioned above (mean amount 


vivo-labeled ) and these five chil 


of iron absorbed, 11%). The second group, 
of three children, was given a tracer dose of 
Fe®® as ferrous sulfate added in vitro to 
a nonradioactive scrambled egg. Twelve per 
the Fe® 
subjects. In the third group, in vivo-bound 
chicken 


scrambled egg to three children 


cent of was absorbed by these 


Fe®* in liver was fed with a 


An aver 


age of 8% of the liver Fe*® was absorbed 
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years age, 
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under these circumstances. Unfortunately,§ 
le? fed 


because quantitative ingestion in small chil 


chicken liver could not be alone 


dren would have necessitated gavage feed 


ul Che liver was therefore fed with the 


g 
ig 


scrambled egg for comparative purposes 


lhough significant differences in absorption 


are not apparent in the small number of 


balance studies in the three groups, it is 


interesting that the absorption of the Fe*® 
chicken liver in three children is less 


| e? 


is also about 


fron 


than egg fed under like conditions. It 


one-third the amount of iron 
which 


Moore et al 


33% ol 


ibsorbed from the beef live was 


given alone to one child found 


0.2¢ 


ibsorption of © and chicken 


liver fe! and 40% 


| e* 


fasting normal adults.4 The 


to 9% of chicken musclk 


when these foods were fed alone 


exact circun 
stances governing the sporadic occurrence 
of high percentage of iron assimilation fron 
food by apparently normal persons art 

evident from these studies 


] 
aged 


[he tourth group of children, 


32 months, received in vivo-labeled Fe®* raw 


milk. 


the iron was absorbed, with a 


egg in 0 0Z of Seven per cent of 


range of zero 


t 


o eleven per cent. This quantity of milk 


idded to egg appeared to decrease the effi 


ciency of egg iron absorption. These children 
is controls for subjects of the same 


Che 


SET V¢ d 


ige with iron-deficiency anemia latter 
ive shown tl 


absorpti 


@ -Fe*% tagged egg 

© -Egg +added Fe®*so, 

a-Fe°? tagged chicken liver 
with egg 

D- Fe®? tagged egg with milk 


ABSORPTIC 


% 


a 


a 
oO 
n2 1 nl 1 
12 24 36~C~ 


AGE IN MONTHS 








Fig. 5 


with egg 


A bsor ption of various 
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p refused scrambled egg feeding and 


therefore fed the egg-milk mixture 
itatively. Figure 6 shows the results of 
ce studies in the iron-deficient group 
ifants. Ten to twenty-two per cent ol 


ron was absorbed. Five to eighteen 


‘ 


appeared in the circulating red cell 
lhe amount of naturally occurring 
issimilated by the anemic infants 


» times greater than that utilized 


~ 


infants. This finding ts im direct 
of Moore et al., who ob 
ron-deficient adults did not ab 


ron from egg than did normal 


gv 
the differences are real, some 
ponent o1 the total body tron 

idults may be quantitatively 
iilable for hemoglobin pro 


1 “inviolable iron.”” How 


I 


the anemic infant who has probably 

ron-deficient since early in life, the small amount of absorbed food Fe*® 
nponent may be relatively depleted, lized for purposes other than immediate 

to lack of iron during growth, and so erythropoiesis. However, failure to recover 


luential in food-iron absorption mecha more than 1% to 2% of the administered 
Since adults and children with tron Fe®* is probably due to the experimental 
ficiency anemia absorb more iron salts error and the estimations of total hemoglobin 


than do normal subjects,'*-*"*" the postulated ™ass 
f the large number of normal 


— 


shysiological influence on absorption is ob Because o 
uusly not operable when large doses of children who ate the tagged egg with break 


idministered fast, this group was analyzed statistically 


data reveal that many upparently 


iT¢ 
shows the rather constant dis Che 


noted between the amount of egg healthy children absorb considerably mors 
ibsorbed and that found in the ct than 10% of food iron. Children less than 3 
in of age absorbed more egg iron than 


undertaken to determine the amount of lid children 3 t ’ 
difference between these two age groups is 


g red cells. For this reason, studies vears 
» 10 years of age Che 


le®? present in dogs after feeding of 


topically labeled food iron. These studies, — statistically significant Figure 7 illustrates 


reported later, indicate that a very the first- and third-degree regression of 
iron absorption in relation to age. Although 
the third- degree curve rises in the oldet 
ige groups, our data do not permit con 
clusions on the direction of the curve during 
adolescence nor on differences which may 
exist between the requirements of males and 
females 

The low percentage of iron assimilation 


by 5- to 8-year-old children has been a re 





current finding in these balance studies 
Absorption of egg iron with milk Significance: *=2.35 at 95% confidence level 
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Fig 7.—First 
third degree regressio1 
absorption of 

il relation to age 
gression equations tor 
and B: (1) straight-line 
hirst-de gree regression, 
X—=11.24—0.03903Y: (2 
third-degree regressior 


curve, X¥—15.63—0.2015) 
0.1045“ 10°) 


10°} 


0.8671 











Karlberg and Lind found that increases in 


total hemoglobin per kilogram of body 


weight are inversely proportional to increas 
in body weight per kilogram per year. Blood 
volumes and total hemoglobin per kilogran 


were especially low at 6 and 7 years, during 


the second acceleration in growth, and whet 
the rate of growth slowed down blood values 


again increased. It is interesting to speculat 
is perhaps related 


that food iron absorption 


to their findings 


Figure 8 is a summary of 98 o 


ance studies with food iron It 


reaffirm the conclusion that normal 
can be expected to absorb about 


iron from many foods 

















hie. & 


Comment 


two vears oft life the iron 


nent of a given infant is the differ 


ence between the total body Iron present at 


birth and that needed for hemoglobin pre 


duction and growth. Any blood loss aug 


nents this requirement. Physiological losses 


(hair, nails, desquamation. etc.) are too 


inute to be of consequence in this dis 


cussion.“* Since infants are born with vary 


Y body ron and 


complements of 


ubsequently grow at different rates iron 


inds may show tremendous variations 


lt has been estimated that one “normal’ 


infant's need for exogenous iron may exceed 


that of 300% 2 


lt Ve 


weighed 3.5 kg. and 


nother by 
hypothetical infant who at 
blood 


se lect 
had a 
of 85 cc. per kilogram and a hemo 
globin value of 17 gm/100 ml.. the total 
f iron in hemoglobin would be 173 


le per gram of hemoglobin 


if additional body iron are listed 


po-S8 Stor iron 1S approxi 


age 


t total 


body iron in normal 
Issue iron (myoglobin, enzymes. 
ete is estimated to be 6 mg. per kilogram 
lhe selected infant would have a calculated 
total body iron value of 229 mg \ssuming 
that growth proceeded normally, the inere 


ments in 1ron needed in the first 18 months 


95 Feh JO5& 





FOOD IRON 


~ nor 


Obviously 
requirements might be 1 
ir less than these, depending on the 
ron content at birth, the rate of growth, et 


t shows the amount of iron our 


might consume 


milk 


pureed meats, veg 


normal infant 


an opti al diet of cereals 


upple mented ) 


fruit, and egg volk. Daily intake 


is approximated tron the iron con 


foods 2°39 and the optin 


oO! the 


nounts taken by normal infants. The 


uantity of foods used in these 


re probably thos 


superior to 


nost children If 10% ot the iron 


the st toods 1s absorb 1 it becomes 


in our hypothetical imfant, that 


ron requirements of the first 18 months 


te can he satisfactorily met by dietary 


ilone if an iverage ol $f to 31 g. ol 
food iron is ingested daily after three months 
mn infant is born with 


blo ud loss eV 


most optimal of diets may not satisfy hits 


reas However, if 


d 


sutters any en this 


ess 7WOn OT 


nented iron demand, Premature infants 


1107 
ally 


ror exXal ple, could not be expected to ab 


sorb sufficient food iron to meet the re 


ents of growth and _= increas 


1 
oglobin mass 


Some correlation was noted im individual 


normal children between the hematologi 


ilues and the per cent of iron absorbed 


iro the test feeding The regression co 


ethoent related to iron ibsorp 


hemoglobin tj wroO8)Nn 


tion 1 2892: of 


alculated Dietar Intak. 


Mon 


Infant 
Cereal 


Al0 
1,080 
ow 


rmal Infant 


ption,—0.1545, and of serum tron to 


" 
iDsol 


food-iron 


ron ibsorption 0.2430 ¢ 


ibsorption is more closely related to eithet 


we or serum iron ilues than to hemo 


rlobin 


~ 


levels in this group of children. No 


between mean 


orrelation existed corpuscu 


lar volume or mean corpuscular hemoglobin 


und iron absorption. A slight relationship to 


reticulocyte count or mean orpusculatr 


hemoglobin concentration was found. If 


nowevel relationship ot food-iron 


absorp 


tion (42) to combinations of values was ca 


ulated by use of the following formula 


\ 5.67 —0.0309 0.0624 


0 68634 


\ here 


higher regression coefficients were found 


U3 
0.3520 
0.2933 


0.3585 


Thus it is apparent that in the group of 


normal children reported here the absorp 


tion of food iron is more closely related to 


levels than to hemo 


cell 


depleted anemic children absorb and utilize 


ige and serum iron 


globin values or red indices.{ Iron 


much larger amounts of tron, and the diffe 


ences im comparison to normal controls 


m (ptimal 


Meg 


Normal 
Demand 


Vegetable 


70 
R? 





VU 


in this study are statistically significant 


(t-values between the groups are 3.64 and 


4.01 at the 95% confidence levels ). 


Since the average figures for iron absorp 


tion in children are higher than those for 


adults and “normal” hematologic values in 


young children are indicative of relative iron 


deficiency when compared with adult val 


ues,**3! it would be most informative to 


have precise data on a large population of 
“normal” infants given more-than-adequate 
supplemental iron during infancy. If the 
per cent of food iron absorbed is a reflection 
of low iron, one would 


body expect the 


absorption in such a supplemented group to 
approximate that of adults. Sturgeon and 


others have shown that such is accompanied 


1 


by significant rises in hemoglobin ley 


els mM 
infants.73:45.34 
Many other factors influence iron 


I: oo 


‘ah 


absorp 


tion iron balance studies were, ad 


vertently and inadvertently, conducted on 
several children with a variety of illnesses 
chickenpox, otitis media, respiratory tract 


No 


differences in iron absorption were evident 


infection, and leukemia. significant 
We have recovered 93% to 100% of admin 


fe? 


infants (i. «¢ 


istered from the stool of iron depleted 


those with severe iron-ce 


ficiency anemia) who developed diarrhea 


That 


did not have a defect in the iron-absorption 


after the test such infants 


feeding 


mechanism was evident when a_ prompt 


hematologic response to dietary iron was 


noted after the diarrhea had abated. To date, 
encountered children in 


the 


we have not any 


whom impairment of iron-absorption 


mechanism was demonstrable. One such 


case, a 7-year-old girl studied by Zetter 
strom and Delava, is adequately documented, 
and in this child a slower than normal utili 


] 


zation of intravenously administered iron 


Lack 


of hematologic response, the basis for many 


for erythropoiesis was also noted.** 


cases reported in the literature, is not ade 
quate evidence of inability to absorb oral 


iron 
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Summary 


Balance studies were conducted on 126 


to determine the 
that utilized 
Normal 


about 


children amount of food 


iron absorbed and for hemo 


children ab 
10% of 


globin production 


sorbed an average of the 


naturally occurring iron in milk, and 


oo. 
CSS>, 


chicken liver and the iron supplements added 
to commercially prepared infants’ cereals 
lron-deficient children absorbed two to 
three times as much food iron as did normal 
children 
Normal children absorbed more iron fron 
milk than did normal male adults 


The mean absorption of iron from eggs 
was higher in younger children than in older 
children 

\ relationship between hematologic values 


and serum iron and food-iron absorption 


was demonstrable 
Dietary iron can satisfy the iron require 


ments of selected normal infants on 


optimal diet, but the selected infants 
probably not representative of 
the 


ment of population. 


Sally Mrs 


Pediatrics 


Medicine 


Doris Daniels, Lovett, and 


Schick, of the Department of 


versity of Califorma School of 


Angeles, gave technical assistance 


University Hospitals, 1300 | 


(Dr. Smith) 
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Quantitative Study of the Absorption of [ron Salts in 


Infants and Children 


JEANETTE SCHULZ, M.D., Los Angeles, and NATHAN J. SMITH, M.D., Madison, Wis. 


In a previous paper we reported that 


normal children absorb approximately 10% 
of iron present in milk, eggs, chicken liver, 


iron-supplemented infant cereals. It 


that 


and 


was observed children with tron-def 


ciency anemia absorb food iron more effi 


ciently than do normal children.’ Since iron 


supplementation of many infants’ diets may 


be desirable, iron balance studies utilizing 


radioactive isotopes of iron have been con 


tinued to include the absorption of iron salts 


by normal and anemic children. Other in 


vestigators =" using these techniques have 


shown that in normal and_tron-deficient 
adults ionic iron is more readily absorbed 
than is food iron and that iron in_ the 
ferrous form is absorbed better than ferric 


to date in 
Darby 


children 


iron.-® Similar studies reported 


Che 


rey ealed 


children are limited work of 


and his co-workers that 


7 to 10 years of age absorb a greatet per 


centage of a test dose of ferrous iron than 


do the above-mentioned norma! adults. Iron 


absorption in the children correlated with 
the estimated yearly increments in body iron 


during growth.? QOettinger et al. demon 


strated the ability of premature and full 


term newborn infants to absorb and utilize 


iron in the ferrous state.” The present study 


was undertaken to determine the influence 


of certain liquids and the size of the iron 


dose on the absorption of iron salts in not 


mal and anemic infants and children \ 
Received for publication July 18, 1957 
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ferrous salt was selected because of the pub 


lished reports that bivalent salts are better 
issimilated than trivalent ones.”! 
Methods 
I nce-study procedures utilizing Fr s te 
us sulfate for the test feeding are essentiall, 
same as those previously published The Fe 


found in quantitative stool collections was assumed 





to have been absorbed. Fe™ present im the circulat 
2 blood cell mass two weeks after he tes 
eeding represents the amount of the test dose ot 
Fe utilized for erythropoiesis. Since the Fe 
esen n oglobin was consistent lowe 0 
$% ) n the amount of Fe™ not muund im the 
es, emoglobu Fe™ figures u s study are ‘ 
onsidered representative of the total amount <« 
Fe™ absorbed 
lracer loses ot Fe Suitate ised i Lhe 
experiments were given in ommonly usec 
pharmaceutical preparation* in addition to the 


nonradioactive FeSO, in the same preparation. One 


ubic centimeter of this mixture contains 25.0 mg 
~ iron. When single test dose was given, it was 
uiministered one to two hours before luncl 

it least two hours after the ingestion of other food 
breakfast ) The four divided test doses were 


before each meal and three 


hours 


given one hour 


ifter the evening meal. Children on the twice-daily 


test schedule received iron one hour before the 
noon and evening meals. Normal subjects were 
healthy children, aged 9 months to 5 ve irs, whose 


emoglobin, red blood cell indices, and serum trot 


were within the normal range for age. Current 


nily and past histories were negative for serious 


IInesses or hematologic disorders Lhietarv imtake 
t these hildren was considered adequate Balance 
studies were completed m the home, and usual 


feeding regimens were not altered. Children witl 


were studied during their 


wards of the U. C. I \ 


iron-deficiency anemia 
stav on the 


Medical 


tients 


pediatric 


Center. Diagnostic features in these pa 


were typical hypochron 14 microcyt 


anemia, hypoferremia, hypercupremia, and elevated 


* Fer-in-Sol, Mead Johnson & ( Evans 


ville, Ind 


ompany 
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Me 
. 
- 
| 
. 
g. | \bsory f FeSO Ive W 
‘ ! eals 1 ildret Group 1: 0.6 
4 g. Fe); Group 2: 12 cc. I 
4 0 ¢ be (;roup 3:24 Oo 60 g 
Fe Group 4: 1.2 o.d, (30 mg. Fe). Bar shows 
it SIX Ire V/ neat There were onl 
“ r ( p4 
ee ¢ € protoporphyru \ responce 
we ‘ herap with ferrous sulfate f te the 
e studies were cor iplete 
Results 
Since the incidence of most severe iron 


deficiency in pediatric patients is highest in 


the 6-month-old to 2-year-old group,*:" 


doses of elemental iron usually given to 
infants were used in the balance expert 
ments. The first three groups of children 


received a total of 60.0 mg of | e (2 4 cc. ot 
solution). The 
Fe did not 


tracer doses ot 


add 


elemental iron to that usually 


the test 


radioactive significant 


amounts of 


present in the preparation used. Figure 1 


shows the results of the balance studies in 


four groups of children. Groups 1, 2, and 


4 were composed of six children each, and 
each group ranged from 9 to 12 


years No 


iron absorbed 


ages in 
months to 4 or 5 significant 
amount of 
12% ) 


Groups 1 


differences im the 
12.7% 


between 


(means and were demon 


strated ma 2 ok * 
whether the same total daily dose of FeSO, 
was given in four or two daily doses. Group 


good evidence that 1.2 cc. of 


3 furnishes 
the test preparation 1s the maximum amount 


of this medication tolerated well by normal 


‘cnn Spoil 


children. Of the six children in this group 


given 2.4 cc. of Fer-in-Sol (60.0 mg. Fe) in 
a single dose, balance studies were completed 
in only two children, aged 28 months and 
5 years, respectively, and only 6% and 5%, 
respectively, of the iron was absorbed. Two 
of the remaining children refused to finish 
other two took it 
The 


given a 


the test feeding, and the 


well but vomited a short time later 


fourth group of six children was 


single dose of 1.2 cc. of the ferrous sulfate 


solution to determine if a single dose was 


better absorbed than two such doses in one 


day More iron was absorbed from. the 
single dose (4% to 27%), but the mean 
for the group (15.50) was only slightly 
higher. The one child who absorbed 27% 


of the iron was 9 months of age, and 25% 


of the administered iron was used for eryth 
within the two-week period fol 


ropotesis 
lowing the test feeding Hematologic values 


in this infant were at low normal levels for 


his age: hemoglobin, 10.5 gm/100 ml.; mean 
corpuscular volume, 71 cu.f#; mean cor 
puscular hemoglobin, 23uug.; serum iron, 
64ng/100 ml. These values and the per 


cent of iron absorbed are perhaps a refle 








tion of the relative iron deficiency in this 
ipparently normal infant Since a_ single 

a = he 

oe 
a 
no 
sel 
a Sas 
a 


Fig. 2—Absorption of FeSO, in normal fasting 
hildren. Group 1: 30 mg. Fe alone; Group 2 
30 mg. Fe in 180 cc. milk; Group 3: 30 mg. Fe 
in 100 cc. orange juice containing 42 mg. added 
iscorbic acid; Group 4: 30 mg. Fe in 180 c« 


milk plus 50 mg. ascorbic acid. Group 4 contained 


only two subjects 
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1M 


dose of 30.0 mg. of iron was only slightly 
more efficiently absorbed than 30.0 mg. of 
iron given twice a day, the total amount of 
iron absorbed in a day is much greater when 
several doses of this magnitude are admin 
istered. 

Figure 2 compares the quantity of iron 
absorbed by children given 30 mg. of Fe* 
with the absorption when the same amount 
rhe 


first group of six children is the same as 


was given with milk or orange juice. 


Group 4 in Figure 1 and is included here 
for comparison. It is evident that 180 cc 
(6 oz.) of milk exerts an inhibitory influ 
ence on the absorption of the ferrous Fe®®, 
but it seems that any increase in the volume 
of the test feeding has a like effect. It is 
unlikely that orange juice would exert any 
effect other than perhaps some increase in 
However, 
12 


months to 5 years, no such effect was ob 


the efficiency of iron absorption. 
in the third group of six children, aged 


served. Only 3% to 10% of the Fe*® fed 
to these children appeared in the circulating 
red cell mass. No gross differences in eco- 
nomic status, nutrition, or hematologic val 
ues were found in these normal children 
when they were compared with the other 
test of 
samples of the fresh orange juice was de 


the 


subjects. Ascorbic acid content 


termined ** before and after feeding, 
and an average value of 42 mg/100 ml. was 
found. Moore has shown that the quantity of 
ascorbic acid needed to produce an increase 
in iron absorption is greatly in excess of 
that of 


juice usually consumed by infants and chil 


available in the amounts orange 


dren. These studies reaffirm this conclu 
sion.!* 
When an attempt was made to add a 


solution of ascorbic acid (50 mg.) to the 
ferrous sulfate and milk to test iron absorp 
tion from th‘s combination, only two chil 
dren, aged 2 and 3 years, tolerated the 
feeding. The remaining four children either 
refused to finish the feeding or vomited it 
later. A purplish-black precipitate formed 
in the mixture, and the taste was extremely 
was obv 10uUs 


metallic (? elemental Fe). It 
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Fig. 3.—Absorption of FeSO, in iron-deficient 
children compared with normal children. 4, 30 mg 
FeSQ, alone; B, 30 mg. FeSO, in 180 cc. milk 
that the above combination of ingredients 
was a most unpalatable mixture, which 


stained teeth and mouth black and resulted 
in nausea and vomiting in three very coop 
erative children. Figure 2 (Group 4) shows 
that very little of the Fe®® from this mix 
ture was absorbed by the two children whose 
balance studies were completed. 

Figure 3 shows that children with iron- 
deficiency anemia as well as normal children 
absorb less of a therapeutic dose of FeSO, 
given with milk than they do when the iron 
salt is given alone. When the tagged ferrous 
sulfate was given alone, a proportionately 
greater quantity of the iron was also incor 
porated into hemoglobin by the anemic sub- 
(10% The 
between the absorption of iron, whether it 
be 


salts, by normal children and children with 


jects to 27%). differences 


naturally occurring food iron? or iron 
iron-deficiency anemia are statistically sig- 
nificant. 
Repeated balance studies with ferrous 
sulfate were conducted on some of the sub- 
jects in whom food-iron absorption had been 


The Table 


balance 


earlier.! illustrates 
of the 


Because of the small number 


determined 


the results two studies in 


each subject. 
of subjects, the variations in age, type, and 


95, Feh.. 1958 














{1BSORPTION OF IRON SALTS 
Repeat Balance Studtes in Normal Subjects 
Fe in 
Ave Feeding Feeding, % Fe** 
M Me A bsorbed 
Childrer 
8 Ege 1.2 7 
13 Milk 0.09 i! 
2 2 Egg 1.2 17 
4 86Milk 0.09 1 
45 Egg 1.2 ‘ 
50 Milk 0.09 7 
‘ if Egg 1.2 a 
2s FeSO .+ water 48.0 7 
¢ Cereal (Fe 3.0 " 
is Fe80,+ milk 24.0 ” 
‘ is Cereal (Fe 3.0 6 
30 «=6FeSO,.+ milk 24.0 2 
7 Cereal (Fe 3.0 6 
29 FeSO,.+ water 24.0 13 
Adult male aged 23-25 yr 
Egg 1.2 2 
FesO, 100.0 ‘ 
- Egg 1.2 ‘ 
Fe pyrophosphate w0.0 1 
Egg 1.2 ‘ 
FeSO, 100.0 2 


quantity of iron administered and the bulk 


of the feedings, no conclusions can be made 
about this group of experimental subjects 


children absorbed iron salts bette 


Some 
than food iron from a single test feeding 


Some absorbed more iron at an earlier age 


than several months later. Other studies in 


idults have shown that they can be ex 


pected to absorb iron salts more efficiently 


than iron from food.*"* The normal male 


adults used for repeated control studies in 
our laboratory did not absorb more tron 
salts than naturally occurring egg iron when 
given after an overnight fast 


each was 


However, the total doses of iron were not 


comparable 


Comment 


\dequate treatment of infants and chil 
dren with iron-deficiency anemia depends 
the and condition of iron 


upon quantity 


absorption. In optimal circumstances, about 
one-sixth of a 30 mg. dose of ferrous sulfate 
may be absorbed. If three such doses are 
given daily, about 15 mg. of tron might be 
absorbed daily. Since in actual practice 
conditions for absorption are often less than 
ideal and infants are frequently not given 
the prescribed doses, more than the calcu 
lated amount of iron needed will probably 
have to be prescribed before therapy is 
adequate 

If we arbitrarily choose a milk-fed 18 


month-old tron-deficient infant who weighs 


Schuls—South 





10«kg., has a blood volume of 700 cc and 
has a hemoglobin value of 6 gm. per 100 


ml., his total hemoglobin iron is about 143 
mg. (3.4 mg. Fe per gram of hemoglobin ) 
If nonhemoglobin iron totals 60 mg. (6 mg 
per kilogram, perhaps too high in this in 
stance), the infant’s total body iron is about 
200 mg., since storage iron is probably de 
pleted. This child may have been born with 
a deficit of 100 mg. of body iron, or he may 
have lost it by hemorrhage peri or post 


natally. The total body iron content of some 


newborn infants has been shown to be about 


80 mg. per kilogram.’*® The iron require 
ments in the first 18 months of life have 
been estimated to be about 200 mg.'!" 


Earlier studies with milk iron and the pres 
ent investigation make it unlikely that more 
16% of the milk is 


absorbed, even by the iron-depleted infant.’* 


than about iron in 


Our hypothetical infant would therefore 
have absorbed only about 40 mg. of iron 
from milk, leaving a total body deficit of an 
240 mg 


exogenous 


estimated of iron to be supplied 


from sources. As mentioned 


above, 12 mg. of ferrous iron might be 


absorbed daily. Theoretically, this infant's 
corrected in 20 
days by giving a total daily dose of 72 mg 


iron deficiency could be 


of iron in three or four divided doses. For 
the reasons alluded to previously, thera 
peutic doses of this magnitude would neces 
sarily be required for much longer than 20 
days to achieve the desired therapeutic re 
sult. We have frequently seen relapses of 
iron-deficiency anemia when such doses of 
iron were discontinued after a month’s 
treatment, when the hemoglobin level had 
no blood loss 


returned to normal and was 


demonstrable. Storage and tissue iron, as 
well as hemoglobin iron, must be replenished 
before therapy is terminated.** That body 
iron other than hemoglobin iron is deficient 
from 


that 


in these patients is evident many 


studies.1**° It has been shown iron 


containing enzymes are also reduced in iron 


21,26 


deficient animals 


Reimann ** recently presented a_ vivid 


illustration of the effects of long-standing 


123 





OURNAL OF DISEASES Ol HILDREN 


iron deficiency on a whole population, «re . Baltour, W. M., and others: Radioactive Lror 
= ‘ . , bsorption linical ri ms orn 
emphasizing the fact that depletion of \bsorption in Clinical Conditions: Normal, Preg 
ti u it 1 \ 1 1 | his ancy Anemia. and Hemochroma | xper 
ssue 1ron as Well as decrease in hemogiobpin we oat” a 
z . o Med. 76:15-: (July) 1942 
iron and consequent anemia are detrimental ot ctor: Sind, 


to optimum well-being. Brokow and others ' istrointestinal Tract: Inf 


Antecedent Feeding 
Exper. Med 


found that normal infants’ height, weight, 
and muscle tone were improved when iron 
containing foods were added to their diets FE ha 
though hemoglobin values did not rise sig nd Util rr a pee 


nificantly.** Since no investigations hi nemia as termined with Radioactix 
been published documenting the desirabil hysiol. 143:191-197 (Feb.) 1945 
of increasing the normal hematologic values d others: The 
in infants from, e. g., 11 to 13 gm/100 ml Foods and Ir 
Subjects 


indiscriminate supplementation of “normal 
infants’ diets is not recommended. Good 


evidence exists that “iron-loaded” persons 
may absorb as much orally administered irot 
or more than do normal subjects 


Therapeutic iron is indicated only if specifi 


evidence of iron deficiency exists Phe ee ae eee 7 ve 
prescription of “shotgun” hematinics for itrition 3. 7-119 u 1947 
] ettinger r.: , W. B 
Prematut 

$5 - 302-306 


anemia, real or supposed, in infants an 


children is to be abhorred 


Summary 9. Smith |., and Rosello, 


Balance studies utilizing a 
(terrous sulfate) were made in 34 norm: ae =— = 
and 5 iron-deficient infants and children 
lhe largest single dose of ferrous iron tol 
erated and absorbed well was 30 mg 
Twelve to fifteen per cent of th 
doses of Fe given once or twice a di: aa wt s ty cee 


were absorbed by normal children educes ron and ipric Sulphate 
One hundred eighty cubic centimeters of 1934 
. . lsmentatico > on sit 
milk or one hundred cubic centimeters of Sedimentation Rate in N 
a . , 9 Infants and Childret {t 
orange juice given with the iron salt re =. 
' t [Treatment with Iron (Fe 


sulted in less absorption of iron than wher hate), Am. J. Dis. Child, 56:510-528 (Sept.) 1938 


rrous Sul 


the ferrous sulfate alone was given Moore, C. V.: Arrowsmith. W. R.: Welcl 


lron-deficient infants absorb more fet , and Minnich, \ Studies in Iron Transporta 
iron than do normal infants d Metabolism: Observations on Absorptior 
. ot ror rom Gastro-Intestinal ract, J. Ci 
\ quantitative approach to the correction ge S aes 
11 t. 18:553-580 (Sept.) 1939 


ot iron-depleted States in imntants 1S pre 1S Moore ¢ V. ond Tete ft 


sented. t \} sorption ot lror tron Foods lage 1 witl 


University Hospitals, 1300 University \ adioiror ' m. Physicians 64:245-256 


(Dr. Smith) 
a‘ Widdowson, | M., and Spray 
REFERENCES ; 
ical Development in Utero, Arcl 
1. Schulz, J., and Smith, N. J \ Quantitative | 1 26:205-214 (Tune) 195] 
S Af »f » SOTD .) of “ood Tor T nr? 
= p Pron z orption 4 i] in Inf: hon Ty i: Meee A DS 
ad 4 re Ss 18sue,. Dp e . » 
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A Quantitative Study of the Fate of Recently 


Absorbed Food Iron 


ROBERT C. NEERHOUT, M.D., Baltimore; DAVID H. ARMSTRONG, 


M.D.; JEANETTE SCHULZ, M.D., Los 


Angeles, and NATHAN J. SMITH, M.D., Madison, Wis. 


With the introduction of radioactive Fe® 
as a research tool there has been a greatly 
renewed interest in the investigation of iron 


With the 


of isotopes it is now possible to differentiate 


absorption and metabolism. use 


iron administered during a test period fron 


that iron already present in the blood and 


body tissues or that present in the environ 


ment. Many balance studies have been per 


determine the amount of iron 


test 


formed to 


trom a various 


1-13 


absorbed meal under 


laboratory and clinical conditions 


Though it has been noted that most of such 
iron is incorporated into hemoglobin, a 
fairly constant discrepancy between the iron 
the 


hemoglobin seemed apparent. 


found in stools and that appearing in 


Previous bal 


ance studies on the absorption of radioactive 


TABLE | 


Hgb., 
Gm./100 
ce. 


Group 


Control 14.9 
Control 14.9 
Fe-loaded 18.4 
Fe-loaded 15.2 
Fe-deficient 13.9 


] 


Fe-deficient 1 


food iron in humans give little information 


concerning the fate of recently absorbed 


iron. The present investigation was under 
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taken to determine the amount of F¢ 


detectable in the blood and tissues of normal, 
iron-deficient, and iron-loaded dogs 14 days 
isotopically 


after the administration of 


labeled food iron 


Methods 


weighing 7 
from the | 


were 


dogs 


mongrel 


1 at random 


pool Che dogs vaccinated, fr 


tinal parasites, and housed in metaboli 


temperature-controlled roon The inimal 


divided into control, iron-loaded, and iron-« 


groups on the basis of their hemoglobin valu 


Initial hematologic values are shown in Table 


Che control group was fed a standard ration (one 


Friskies per day) with daily supplement 


meat and 0.6 c« ot a 


The 


similar diet plus intravenous injections 


lb. of fresh horse 


polyvitamin preparation iron-loaded animals 


received a 


mat 


Fe 


ue./100 cx 


74 
Ww 
146 
107 


of saccharated iron oxide (Proferrin *), as show: 


in Table 2. Iron-deficient animals received a milk 


diet evaporated milk and water) 


( ooked 


weight 


(one can ot 


with supplemental polished rice as 


needed to control loss and diarrhea. The 


iron-deficient dogs also received repeated per 


cutaneous femoral vein phlebotomies until reticulo 
the profound 
2 and 3) 


animals 


cytopenia persisted in face of 

microcytic hypochromic anemia (Tables 
fed to the 

> 68 


sisted of Fe” tagged chicken liver and eggs. Fe 


Radioactive test meals con 
sulfate was injected intravenously into laying hens 
until eggs and liver with high radioactivity were 

*Sharp & Dohme, Division of Merck & Co. 


Inc., Philadelphia. 





1BSORBED FOOD IRON 
Experimental Amimals The dogs were killed on the 14th day after the 
test feeding. Prior to killing the blood volumes 
Period 0 were determined by the Evans blue (T-1824) dye 


Phlebotomy 


Ce tion s dilution method.* Samples were obtained for de 


terminations of radioactivity in the blood, and 
adiation from whole-blood samples was meas 
The body tissues were then freed of hemo 

Fe® by exchange transfusion with citrated 


whole blood from other dogs until the radio 
activity in the blood of the experimental animal 
was less than 2% he pretransfusion values 
Che animals were thet cilled by exsanguination, 
und the following , were obtained for 
Retic anal bone mar liver, spleen, kidney, 
; letal mus le, : lz ? 1 ie, pancreas 
intestine, 
adpoactivity 
1, all tissues 
w were vara within 15 hours into 
r-soluble and ‘ nsoluble fractions in the 
following manner.” | tissues were minced 
homogenized in an electric blen 


until a homogeneous 
ontent 
inutes, witl 


Waring Blendor 


1 to 100 ] ist ! ; several 


un wed tor 30 n at 1400 


( 2800 rpm 
were cooked and then mixed atant solutior 
electric blender The homo 
us obtained was analyzed for he superna hi vas then 


tent ata 30 minutes at 1400 


centrit uger 


udioactive iron con the washing and super 


r res . ble ul . 
e presented in Table 4. Quantit nate were combined. The supernate was evapo 


} ; ‘ 
com 1% rg ge 1 n , , ‘ 
Ac " plishe i by gavage . ; war dr and ansferred wit! he 
e tasting state “7c - 
. as ashing into 15 m. counting 
entioned diets were resumed 


total insoluble fracti as transferred q 


were ompleted, and the Is . , m 
tatively to counting tu All specimens were 


uanti 


collected for a per 
counted for total y-activity, with use of a deep 
completion of the test me : * 
, , well counter. Calculation was then 
omogenized, wet-ashed 
, total soluble- and insoluble-fraction 
d H SUs, and analysed fo tota : 
7 h org m th } l orga “igh 
measurement of y-radiation gan on the bi ‘ rgan weight 
‘ Slele aesie . ulated as 30% of total 
a deep-well scintillation coun Skeletal muscle wa alculated as 30% ota 
body weight of the dogs.” Bone marrow samples 
Hematoloric values at the completion of the were assayed m tot Fe”. Total bone marrow 


balance period are shown in Table 5 was considered to be of body weight 


raBLE 5.—Hematologic Values at Completion of Fourteen-Day Balance Period 


Hegb.. Blood 
Group Gm./100 Het., % RBC, Retic., % Fe Cu, FEP, Volume, 
ee Million pe./l00 ce. pe./l00 ce. pwg./100 Ml 


Control 178 53 6.20 j 171 83.3 16 
Control 18.6 2 6.05 150 113 

Fe-loaded : 7 5.48 138 1 

Fe-loaded 2.6 % 201 

Fe-deficient : 5 D4 2 il 

Fe-deficient 2 B 3 


Neerhout et al 





on Method 


Che preparation of iron-loaded and iron 


Comment 


deficient animals was designed to obtain 


maximal and minimal iron stores in 


respective groups. The administra 


saccharated iron oxide in a quantity 


imating the total reserve iron ot 


man assured marked saturation of 


stores The extent of this can be 


Figure 1, showing a liver section, stained 


blue, from one of the iron 
The lack ot 


in the iron-deficient liver is shown 


with Prussian 


loaded animals. stainable iron 
in Figure 
2. The repeated removal of blood trom the 
animals on the iron-free diet assures mobil 
ization and depletion of tissue iron stores, 
whereas acute blood loss, although producing 


marked anemia, does not assure similar de 


pletion of “storage forms in the length of 
time allotted to this experiment 
A major problem of this study lay 


n the 
method for separating the storage iron from 


hemoglobin iron. The presence of iron in 
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both ferritin and hemosiderin. two chen 


ically distinguishable substances, has been 


long recognized. The method of separation 


based on relative water solubility was out 


lined by Gabrio et al. in 1953. They showed, 
by using 


that 


a method similar to that described 


above, 94% of the hemosiderin re 
mained in the water-insoluble fraction and 
94% of 


remained in the water-soluble extract. The 


hemoglobin and 98% of ferritin 


method was checked with use of isotope and 
immunochemical methods and was found to 
have a reproducible accuracy of 5% In 
our attempt to confirm this technique by 


blood cells 


chicken liver, it 


using radioactive chicken red 


added to nonradioactive 


was repeatedly found that, at best, only 
80% of the 


hemoglobin-Fe®* in the red 


blood cells could be recovered in the water 


soluble fraction. This left a 20° contami 


nation in the insoluble fraction, which would 
completely mask any activity present in the 
Repeated washing 


less-active hemosiderin. 


*}y ] 5S\ 
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MF RECENTLY ABSORBED FOO 


—EXCHANGE TRANSFUSION STARTED 


DENSITY 


OPTICAL 





the insolubl traction 


removal ot the hemo 


did the initial washing 


‘tagged hemoglobi 
nstead of the tagged 


vielded 94% ot 


soluble f1 


action 


action 


n the 


well with that ot 


corresponds 


al. but rendered this process 


or these that dealt 


xperiments 


intact cells. Other investigations have 


that from 2% to 23¢ of the tota 


} 


hemoglobin 


c 


is not removed by lysis 


iter extraction of the cells : 


possibility « 


»f using saline-washed o1 


rfused organs was considered it 


that minute amounts of tissue 


Telit 
attributable to ferritin, which, 
be 
the 


ity were 


a water-soluble fraction, would 


mobilized and removed from 


Since the ferritin 


tissues by this procedure 


vield was expected to be small, this would 


introduce a relatively large error. 


[he method finally decided upon was to 


a total whole-blood 


give the living animals 


exchange-transfusion prior to killing. In 


this manner, nonradioactive blood would be 


present in the animals at death and hemo 


globin-Fe®® would not have to be accounted 


Neerhout 


[ROM 


100 |- + exchange transfusion started 


80+ 


Fe®? IN CIRCULATING BLOOD 


% OF 


i “> = 7) 
500 1000 i500 2000 2500 
ml OF WHOLE BLOOD EXCHANGED 





Phe 


used i 


technique ust 


ervthroblastoti mtan ' this 


UU . i I i ul ( 


i " lagyer succes 


transtusions be 


},] ] 


rin) 


the 


seen that the poOstex¢ han values 


ind 
serve 
blood 
the 


ire only a very the 


reexchangt figures the 
blu curves also 


ins 


to eafthirn plete 


exchange which <¢ obtained with 
present techniques 
Che 


self-explanatory 


inimal 
Che 
originally used was canned « 
Phe 
oped marked diarrhea and associated weight 
Phe 


diet 


methods of preparation are 
diet 
aporated milk 


als on this diet devel 


iron-deficient 


ind wate anu 


loss iddition of cooked polished rice 


both Che 


0.16 mg 


to the rectified conditions 


content of low 


100 em 


x! 


Iron 


Ke 


rice 15 


very 


rice 


Results 


Che results of the metabolic balance stud 
ies at the end of the 14-day experimental 
From 96% 


to 103% of the orally administered dose was 


period as shown in Figure 4 
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% Fe°® IN FECES 

ZZ % BLOOD 

C4 % TISSUES 

ae BONE MARROW 
4 Fe™ 


” 
” 
. 


Recoverv of food dogs 


TABLE 6.—Tissue Anal 


Dia 
Group phragm Liver Spleen Pancreas Ki 


19.08 20.19 4 


Control 0.2 


18.67 14.8 


a7 


Control 


= 


Iron- 
loaded 


a" DRe=7 


= 


Iron- 
loaded 


leek 
= 


Iron- 4 


deficient 


L 


‘ 


= 


Iron- 
deficient 


ent hee) 


* Wt., weight in grams; 8, soluble fraction as per cent of total abs 


recovered in the stool, blood, and tissues of 
Of ab- 


the 


the animals. the iron which was 


sorbed, 95% or more was present in 
circulating hemoglobin mass in all animals. 
The amount of iron absorbed was generally 
proportional to the state of iron deficiency. 
The absorption in a given group was sim- 
ilar except the 
where a discrepancy is noted. Animal 135 


in iron-deficient animals, 
had rather marked diarrhea during the bal- 
ance study, which could explain the poorer 
absorption in this animal. It has been shown 
to 


100% of orally administered food iron is 


52 


in balance studies on infants that 93% 


C 


not absorbed during episodes of diarrhea.?° 
Of special interest in the data of this balance 
study is the fact that the iron-loaded animals 
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not only absorbed slightly more iron than 
the control animals but proceeded to incor 


porate more into the hemoglobin. 


Table 6 shows the amount of Fe ac 


tivity recovered in the separation of the 
tissues into water-soluble and water-insolu 
ble fractions. These figures are more simply 
expressed in Table 7. Though obviously 
small, a measurable amount of Fe®® activity 


all 


loaded and contro] animals this was limited 


was detected in tissues. In the iron 


mainly to the liver and spleen. Of interest 


of iron in both soluble 


is the deposition 
and insoluble forms by the iron-loaded ani 


mals 
ysis for Iron® Activity 


Colon & 
Distal 34 
Intestine 


Stomach 
Bone 
Marrow 


Skeletal 


dney Heart Muscle Lung 


Intestine 


224 


10 


6.11 70.94 166.45 


82.81 181.27 


149.96 


68.38 178.10 


1.69 48.58 196.50 
0.1 
0.1 
1.03 
0.1 


0.1 


181.60 
0.1 


68.00 
0.1 
0.1 


hed Fe ‘*, I, insoluble fraction as per cent of total absorbed Fe ** 


7.—Tissue Analysis for Fe” Activity * 


TABLI 


Iron- 
Deficient 


Iron 
Control Loaded 
Dog 
136 


Dog 
135 


Dog 
134 


Dog 
137 


Dog 


Dog 
131 32 


+ 


- 


Liver + ++4++ + 


+ 
= 


Spleen + 


Kidney 


+H +H +4 


Lung 

Colon and 
distal int 
Skeletal muscle 
Heart 

Stomach and 
proximal int 
Pancreas 


Diaphragm 


sae! Deed! Dae? Daal? honks Ade 1) 2 OD = on 


+ +++ + 


Bone marrow 


* + to +++-+ Indicates 1% to 4% 
1 8, water-soluble fraction; I, water-insoluble fraction 
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MP RE¢ 


Comment 


96% and 103% 


‘ 
‘ 


tissues, 


lhe fact that between 


of the orally administered could be 


accounted for in the blood, and 


feces of experimental animals on_ balance 
studies reconfirmed our previous findings 
and those of others concerning the accuracy 


Like 


more of the ab 


of this method of 


experimentation 


wise, the fact that 95% or 


present in the circulating 


sorbed iron is 
hemoglobin mass points out the accuracy in 
equating hemoglobin activity with iron ab 
iron balance studies 


sorpt on im radioactive 


It would thus appear that the greatest limi 
tation imposed on the accuracy of determina 
tions of oral iron absorption based on the 


blood 


used for calculation of blood volumes 


Fe®® activity is due to the methods 


Of more possible clinical significance 1s 


the finding that the iron not only was ab 


sorbed in the iron-loaded animals but was 


ibsorbed to a greater extent than in the 


control group. The subject of iron absorp 
controversial 


It is generally agreed 


Dubach et al 


tion and excretion has been 


and is as yet unsettled 


that iron excretion is minimal. 


have shown a daily fecal excretion averag 


ing 0.3 to 0.5 mg. in normal subjects and 


ranging from 0.1 mg. in patients with hypo 


chromic anemia to 1.4 mg. in those with 


hemolytic states.*! Excretion through the 


skin 


[It seems reasonable that these small amounts 


has been shown to be insignificant.** 


of iron loss can be explained by the iron 


content of normally desquamated cells 


Since there is minimal iron excretion, the 


degree of iron absorption assumes obvious 
importance. The mechanism of this absorp 
tion is still 


“mucosal block” concept, involving ferritin 


unknown. Granick’s original 


form of iron, 


Heil 


transcellular transport 


as a 


is no longer completely tenable.** 


meyer has recently shown that animals fed 


iron orally show a maximum mucosal fer 
ritin concentration in 10 days, while the 
liver iron content gradually increases 
through a 40-day test period.** 


did not 


High mu 
block 


further iron absorption. From this evidence 


cosal ferritin concentration 


Neerhout et al. 


FOOD IRON 


he concludes that ferritin is a mediator and 


not a controller of iron absorption.** Granick 
has recently proposed a modihed theory 
relative oxidation-reduction po 
cells 


f ionized iron through 


based on a 


tential difference across the mucosal 


which causes a flow 
the cell.*° 


that at the present time no totally acceptable 


It is apparent from this discussion 


theory on iron absorption control mechan 
isms has been presented 
here 


that 


Studies such as are reported 


and those of others which show 


iron absorption proceeds as well, if not 


better, in the face of increased iron 


does in normal animals 


that 


stores as it 


strongly suggest either there is no 


effective control of iron entrance to the body 
or the regulatory mechanism is lacking in 


some siderotic subjects. Because of mini 


mal excretion of iron, parenteral iron com 
pounds should be used cautiously until more 
is known of the pathology of iron excess 
l‘urthermore, if there is no effective control 


of absorption of oral iron then this form 


of iron therapy should also be closely regu 
lated and the long-term use of iron-contain 
ing hematinics, placebos, and prophylacti 


should 


undeniable 


medications be condemned. Several 


cases of hemochromatosis have 


developed in patients treated in such 


fashion.***7 
The 


food was deposited 


fact that absorbed radioiron from 


as both soluble and in 


soluble forms in iron-loaded and iron-defi 


cient animals adds an interesting point to 


the consideration of iron storage. It must 


be first pointed out that the division of 


storage iron into ferritin and hemosiderin 


by the water-solubility method used ™ is 
somewhat empirical and is restricted by the 
experimental limitations of the method 
However, well-documented quantitative re 
covery may be obtained. It is known that 
ferritin and hemosiderin are biochemically 
distinguishable on the basis of their staining 
reactions, crystal formation with cadmium 
sulfate, electrophoretic patterns, and solu 
bility in water. It has been shown also that 


both are formed with the apoferritin mole 
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cule as a basic building block. Bielig has 


synthesized ferritin from apoferritin and 


iron,”“* while Granick has demonstrated 


apoferritin in the hemosiderin molecule by 


successive dialyses of the iron portions.*° 


It appears possible, therefore, that these two 


substances are similar in structure and diftet 


mly in the amount of iron bound to each 


Heilmeyer has stated that ferritin 1s 20% 


to 24% 


> 
Rieh ( 


W hile hemosice rin 
appt 


spectrum between apoferritin 


iron 


iron hus, there 


siderin, with ferritin as an 


onditions 


state defined by experimental 


Such a concept was stated earlier by Shoden 


et al.** and allows a simpler explana 
why iron should be deposited 
than does the earliet 


conce pt 
labile 


The distinction 


remosider;rin }) in 
I | 


pools between 
other 
| inch. 


with idi 


of one or the compartme! 


questioned by who obset 


patients opathic hemochr 


may utilize liver iron for ervtl 


lhe widespread deposition of I< 


iron-deficient dogs suggests 


tissue deprivation of this 


points out the fact that the a L is only 


the most easily demonstrable manifestation 


\\ he 1] 


onsid 


of a widespread iron deficiency 


blood 


ered,*” 


volumes of the organs ar 


y 
g 
the measurable radioactivity these 
have 


9) ft 


tissues was much more than ight 


been accounted for by hemoglobin Ke 
. s 


in the tissues during exchange transfusion 


[ron and iron-porphyrin compounds are in 


timately related to vital physiologic fun 


tions other than’ erythropoiesis Such 


iron-containing substances are myoglobin; 


cytochrome A, 6, and peroxidase, 


catalase, and flavoproteins, which contain 


a qualitatively important fraction of the total 


body iron. Recent work in Neurospora 


shows that in the iron-deficient state there 


is a reduction of catalase, peroxidase, suc 
cinic dehydrogenase, and isocitric dehydro 
genase activity.*! The effect of this reduction 


therefore manifests itself over the entire 


Krebs cycle. Similar enzyme deficiencies 
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were shown in rendered iron 


deficient..- A 
the tricarboxylic acid cvcle to the 


ketosis and a marked decre ase 


guinea pigs 


disturbance in the action of 
point ot 
in the activity 
of the mitochondrial enzyme systems of the 
the he | intl als 


demonstrated in 


has 


too, 18 decre ised in 


liver Was 


Beutler recently reported that cyto 


chrome ( iron-deficient 


animals related 


When these concepts are 


to the clink i] picture ot iro3OMN ce neoiencyv mm 


liatric patients, they may explain the 


only observed general impré 
able 


occurres 


vement i 


these patients before apprecl changes in 


1 following 


hen y] bj level } > 
1K ogiobdDin evels laV¢ 4 


nstitution of iron therapy 


Summary 


esults of a 14-day metabolr 


iron-deficient 
’ 


on normal, 


dogs fed foo 


containing 
iron iré 


inimals 


PY 
VET inaiyvzed 


ind insoluble radioactive iron 


Phe 


connri 


nounts of each 


Vere 


DasiS OT total organ weight 


the balance study tend 


of this experimental 


| r cent or 


more 0 


s present in the circulating 


| he 


ibsorp 


iss 14 days atte! the isotope feeding 


inetrectiveness of any intrinsic 1ron 


tion regulation in the siderotic subject 


nphasized and the dangt rs of indiscrimi 


nate oral intake are reiterated issue 


inalyses show that the recently 


some ot 
ibsorbed food iron is found in both solubk 
insoluble forms in 


ind all animals and that 


iron-deficient animals tend to deposit m 
of such iron in all tissues. Some 
ind experimental implications of these find 
ings are discussed 

University 1300 | 


Hospitals, 


niver 
(Dr. Smith) 
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Enteropathogenic Escherichia Coli Diarrhea 


J. J. QUILLIGAN Jr., M.D., and SMITH SHADOMY, B.A., Los Angeles 


During the fall and winter months of 
1955-1956, a study was carried out to de 
termine the possible association of entero 
pathogenic forms of Escherichia coli 
(EPEC) 
and children admitted to the 
The 


this survey suggested the presence of an 


with diarrheal diseases in infants 
Los Angeles 
County General Hospital.’ results of 


endemic infection in the community with 
EPEC serotypes, predominantly O111: Bg. 
Furthermore, the evidence pointed to a 
secondary spread on the infant wards in the 
hospital, where greater numbers of infants 
of susceptible age accumulated. 

A second study, covering the early sum 
mer months of 1956, was undertaken. 
However, the serological methods of identi 
fication have been extended to conform to 
the criteria defined by Kauffmann? and re 
cently emphasized by Ewing.* Despite the 
fact that earlier recognition of the disease, 
isolation, and prompt therapy are part of 
our program now, the EPEC serotypes con 
tinue to be seen in approximately the same 
proportions, suggesting the presence of a 
reservoir of infection in the community. A 
description of the characteristics of the sera 
used for identification of the serotypes, the 
serological results with prototype strains, 
and the results of this survey are the pur 


poses of this report 


Material and Methods 


Subjects —During the covered by the 


survey, June through August, 1956, a total of 223 


period 


Aided by a grant from Mead Johnson & Com 
pany 
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from 106 examined Phe 


infants selected for this study included only those 


infants Was 


stools 
one year or less in age with signs and symptoms ot 
diarrhea and confined to the acute disease unit ot 
the hospital. Several additional cultures fron 
infants with diarrhea confined to the communicabk 
The stools were 


lisease unit were also examined 


obtained from the patients on the wards in “Seal 
tite” containers and transported to the laboratories 
paired 


and preserved 


for examination Acute and convalescent 
sera were obtained whenever possible 
for subsequent serological studies 
Stool Cultures.—Upon receipt ot the stool speci 
mens in the hospital laboratories, suspensions were 


NaCl 


routine diagnostic enteri 


prepared in 0.85% solution and plated or 


media. The media used 
EPE( 
eosin-methylene blue 


blood 


plates were streaked with suspensions of the stools 


for the isolation of the forms included 


MacConkey agar, 


bitol agar, and 2% rabbit 


agar, Sor 
agal The agar 
and incubated 18 to 24 hours. Following incubation, 


the plates were examined for the presence of 


sorbitol- or lactose-negative forms and also for 


hemolytic coliform colonies. All sorbitol-negative 
colonies were transferred to triple sugar slants and 
incubated for an additional 24 hours 

In those cases where no sorbitol-negative colonies 
were observed but where the eosin-methylene blue 
plates confirmed the presence of E. coli, macro 
scopic slide agglutinations with pooled polyvalent 
EPEC 


sterile 


antiserums were employed to select types 


fermenting sorbitol. Swipes with a loop 


giving positive agglutination were transferred to 


triple sugar slants; those which agglutinated with 
the polyvalent sera were restreaked on sorbitol agar 
and incubated for isolation and typing with 
monovalent sera 

rriple sugar slants showing characteristic tet 
mentative reaction for E. coli were further tested 


diluted 1:10 


agglutinations. Or 


with monovelent O antisera, These 


tests were macroscopic slide 


ganisms which gave 3+ or 4+ reactions were 
transferred to nutrient agar slants for final identifi 
cation by use of O monovalent sera in tube-dilution 
tests with heat-killed organisms 
Preparations of The 


against the specific strains were prepared by the 


Antisera antisera used 


method ef Edwards and Ewing,* although certain 
modifications in dosage were made. It was found 
the initial in- 


O11 


to reduce the amount of 
the O55:Bs and 


necessary 


jections, particularly with 





VTEROPATHOGENIC E. COLI DIARRHI 


TABLE 1 


OB Agglutination (1 


to prevent severe or fatal endotoxk 


s. For the production of both O and OB 
colonies of the serotypes O26 B 
O111:Bs, O119:Bu, O125:B 


and O127:Bs <d.* A number 


aceutical com 


smoot! 
OR6 : Be. 
were selecte 


com 


EPEC 


ipamies now have 


available antisera for some of the 


intigens used to tmmuniz lor { 


ntisera were prepared from 18-hour agar sla 
formalimized saline 


Suspensions were made i 


f tior und im tstomic saline 
lhe 


i No. 1 


rabbits 


ive TL pee 


injections suspensions were ud 


Ma Farland 


received a 


nephe 
he series oO! 
injections by 


0.1 


reading 


the intravenous route rt 


to 1.0 ml 


ing 


biweekly 


g in volume fron ml 


the production ot O 
18-hour 


100 ¢ 


untigens used tor 


sera were slants 


ilso prepared from 


Suspensions were made and heated at for 


two and one-half to three hours to imsure macti 
After heating, the 
No. 1 

The 


e preparation of O antisera consisted 


of the B and H antigens 


suspensions cooled and adjusted to a 


were 


nephelometer density with formalinized saline 


for th 


proto ol 


bi-weekly series of intravenous injections, 0.5 


o 2.0 ml., covering a period of three weeks 


e final titers and specificity of the antisera 


were assayed in tube-dilution tests with use of 


bot! Monovalent OB antisera 
diluted 1:10 
Pooled polyvalent OB antisera for the screening 


1:5 


© and OB antigens 


for the slide agglutinations were 


tests were diluted Two polyvalent pools were 


WwW. W 
State Department of Health Laboratories, Lansing 


Micl 


* Obtained from Dr Ferguson, Michigan 


[ABLE Specificity 


OB 
Antibody 
Titer 


E. Col 8) 
Antibody 
ter 


Serotype 


yt 
40 
0 


026:Bs 
055:B 
O86: B 
OLB. 
O19:B is 
0125 
0126 
0127 


20480 
640 
640 
320 
640 Dw 
5120 

20480 2 

10240 


Ouilligan—S hadomy 


| 


Specificity of OB EPEC 


of 2) 


Antisera 


10-Dilution Slide Test 


prepared, one contaimmg antisera tor ‘ 126 Be, 
Bs, O86:B: and O111:B, 
contained the highet 
included O119:B 


ot 


serotypes r 


numbered serotypes 
Bis, and O127 


uitigens produced for 


pool 
126 
Bs. Some the sera and 
with specific absorbed 

O111:By, and O127 


showed wwreement 


this study were 


026 


cot pare 


against Be. O8R6:B 


rhe 


gical Identification 


Ta 


results bet ween 


Those isolates which 


or 4- reactions n either of he two 


ther tested, and, 


OB n 


Kiemined in 


pools of polyvalent sera were 


f they gave similar results with the onovalent 


slide test, they were the 
inoculated trom 


24 


the 


following fashior lants 


iple Sugar slant ncubated 1 to 


ours. Suspensions were then prepared tron 


slants and heated for two hours at 100 | rhe 


suspensions were cooled, adjusted to the density 


No 


untigens 


2 } ; ; } 
ot a J nephelometer standard, and used as 


for O ageglutinations. Initial tests were 


performed in this manner with the OB antisera, 


while later tests were done with O antisera. How 


ever, cross tests on the same 


and OB 


untigens with both 
of 


2) antisera showed that the © tite 


sufficient or 


1 antisera were diagnosti 
The 
agglutinations starting 
320. They 


and read in the 


he 


dilution series were twofold tube 


purposes 
carried 


at 


wit 1:20 and 


through | were incubated overnight 


0 ¢ usual manner 


Results 
Che titers of the antisera used in identif- 


cation of the EPEC serotypes are shown in 


Dr. C. W 


Detroit 


+ These sera were obtained fron 


Christenson, of the Difco Laboratories 
the two sets of sera 


EPEC Antisera 


O Agglutination (1/10-Dilution Slide Test 


lil 119 25 





1M 


Tables 1 and 2 


tered in the production of high-titered anti 


Little difficulty was encoun 


sera. The variations observed are probably 
a reflection of the rabbits used to develop 
the antibodies. Furthermore, six of the eight 
antisera developed against the OB antigens 
had higher titers against the O antigens than 
against the B antigen. Results of the slide 
tests showed some slight cross reaction 0¢ 
curring with the higher-numbered serotypes 


In addition, occasional nonpathogenic FE. coli 


types showed 1+ or 2+ reactions in the 


slide-agglutination test. Under such circun 

stances, the tests were recorded as negative, 
were con 
f the 


little 


and only 3+ or 4+ reactions 


sidered significant. The characteristics 
O antisera, shown in Table 2, reveal 
OB antibody and a wide range in O antibody 
response of the individual strains. Again, 
slide-agglutination tests showed slight cross 
reaction in the higher-numbered serotypes 
None of these sera were absorbed 

reactions 


and © 


The occurrence of 1 and 24 


in the slide test with both the OB 
antisera is not of much significance in terms 
of identification of specific serotypes. Never 
theless, these represent findings that deserve 
some comment. 
by the 


absorbed monovalent © antisera against the 


In cross agglutination tests 


tube-dilution method with the un 
O antigens, results similar to those recorded 
in the slide tests were observed. Only in a 
1:40 obtained, 
and none above this, for the heterologous 
tests. The O111:By, 
O119:Byy; the O119:By, against O111:B, 
and ©O125:By;; lastly, the 0125:B,; 
against O111:By, O119 
1:40. The 


types ot tests 


few instances were titers of 


antiserum against 


anti 
Bis 


with 


serum and 


gave 
all 

tests, O slide tests, and O tube-agglutination 
all 


more, only O26:B, and O55:B; were free 


findings 
OP, 


titers of 
three slide 


tests showed similar results. lurther 
of any evidence of cross agglutination by 
any test. The higher-numbered types tended 
to give more cross agglutination, but it 
should be emphasized that these tests were 
only 1+ or 2+ in the slide test, and the 


titers achieved are mentioned above. Fur- 
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Monthly Summary of EPEC Isolation 


from Infant Stools 


TABLE 3 


% Positive 
Due to 
Predominant 
Organism 


Cases 
Positive b// Predominant 


rotal 
; Organism 


c 
Case Positive 


OLB « 6 
O55:Bs 21 
O1MN:B. 

0127:B;s 33 
ONLB.« 50 


June 12 
July 30) 


August 4 
lotal 1 


thermore, such reactions can be removed by 
absorption of the antisera with the heterolo 
gous organisms. Despite the fact that thes« 
reactions were minimal, it suggests that there 
evidence of interrelation of sero 


S some 
types, most pronounced in the higher-nun 
bered members 

Che total number of infants with diarrhea 
from whom stools were examined is show1 
be stated that in 


in Table 3. It should 


great majority of positive stools, wher 
pathogenic types were found, pure cultures 
of the pathogen were commonly observed 
\s can be seen, 6 of 12 cases examined in 
June were positive, 14 of 30 cases in July 


Che 


rather 


and 16 of 64 cases in August pet 


centage of positive cases is high, 


showing a maximum during the month of 
June. In June the most commonly recog 
nized serotype was O111:B,y. July showed 
QO111:Bs, for the first 


In August 0127:Bs became pre 


O55:Bs, time, 
O127 :Bx 


dominant 


and, 


The results of the isolations of 
the individual types during the three months 
of the study are shown in Table 4. These 
data also include 10 isolations from infants 


While 


O111:By was the predominant serotype en 


in the communicable disease unit 


countered, 055:B,; and O127:Bs were also 


EPE( 
Stools 


Monthly Recovery of Strains 


from Infant Diarrhea 


PABLeE 4 


Cases, No 
, of 


EPEC Serotype % 
otal 


July August 
OW:Bs ) 
O455:B 

O86:B 

O1lL:B. 

O19: Bis 

O125:Bis 

0126:B is 

0O127:Bs 

Other 


otal 





VTEROPATHOGENIC E. COLI DIARRHEA 


incidence of 


The 


the other serotypes is also presented in this 


encountered frequently ; 


lable and emphasizes the problem of specifi 
serotyping 

giving 3+ reactions 
OB 


wo strains 


n the 


with the antiserum of 


slide tests 
O111:B, did not agglutinate with the spe 
All of the 


isolates tested showed good agreement 


cific monovalent O antiserum. 


othe1 
between the OB slide test and the O tube 


igglutination titers, although a number of 


specimens when tested against the monova 


ent OB antisera in the slide test would give 


l r 2+ reactions. These were shown 


to be when checked with the 


nonspecihe 

onovalent © antisera 

\ significant number of sorbitol-ferment 
EPEC 


Of 


types were encountered in this 


the 26 strains isolated in ou 


) 


study 


laboratory, 6. or 3%, were sorbitol fer 


nenters [Two of the sorbitol-fermenting 


EPEC 


O125 


types were O55:B;; one each was 


Bis and O126:By,g. and one was not 


1 


ly typed 


le iT 
Comment 


he data obtained from the cases studied 
in this survey indicate both the endemic and 
the epidemic nature of infection with EPE( 
types in an infant population. Other studies 
hav 


tr . 
tron 


e described the recovery of EPEC types 


isymptomatic adults ** and prema 


ture infants.‘ The latter might have de 


veloped the disease if left untreated. Such 


findings point to a widespread circulation 


of the pathogenic FE. coli types in some com 


munities. In our experience, the sporadic 


isolation of some of the strains contrasts 


the of 


O55:Bs, 


frequent 
and O127 :Bs 
ag hw 
the 


sharply with recovery 


O11: By, 


nature 


The epi 


infections is well 
O127 :Bs 
lhe strain was not encountered in a previous 
1 but in 8(26%) of the 


cases occurring during July and August 


dem ot 


demonstrated with serotype 


study was found 


> 


In the later part of July O127:By was 
isolated from the stool of one infant admitted 
to the communicable disease unit. In August 


this particular serotype was found in the 


Outlligan—Shadomy 


of five more infants, suggesting a 


stools 
minor outbreak 

The results showing minimal degrees of 
cross reactions between the eight serotypes 
used in this study suggest some sharing of 
intigenic components. In this respect, they 
offer interesting possibilities in terms of the 
the F 


genetic composition of members of 


coli group 
of sorbitol agar as a 
EPEC 


However, the use of poly 


Reliance on the us¢ 


primary tool in the identification of 


is not feasible 
alent pooled sera for preliminary testing, 
is has been described, gives reliable results 


ind is the only method recommended. 


Nev ertheless, 


sorbitol nonfermentert 


in those instances where a 
s the principle cause 
it may have some value as a 


but 


of an epidemic, 


means of preliminary identification,® 
only if confirmatory serological procedures 
are carried out 


Conclusions 

During the summer months of June, July, 
and August, 1956, a total of 106 infants 
with diarrhea were examined for the pres 
\ total of 
EPEC 


Che specihc serotype 


ence of enteropathogeni | coli 


36 cases was found in which was 


isolated from stools 


Olll 


while an outbreak due to 0127 :Bs accounted 


By accounted for 25% of the cases, 


for 22% 
25¢ the above-men 


‘ ot 


\pproximately 


tioned isolated EPEC types were sorbitol 


nonfermenters 


Summary 
Che results of a survey on the occurrence 
of enteropathogenic Escherichia coli im the 
stools of infants with diarrhea is described. 
106 infants were examined, 


30%, 


the 
of 
EPEC 
in the 36 cases was O11] 
O127 :Bs 


Of 


In survey, 


36 these, or were positive for 
The predominent organism encoun 
tered By, but an 
outbreak 
; the 


Pa of 
EPEC isolated, 6 were capable of ferment 


due to accounted for 


36 cases. the 36 strains of 


ing sorbitol. 


The College of Medical Evangelists, Los Angeles 
County Hospital, 1200 N. State St. (33) 
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Poliomyelitis 


A Study of the Hearing Level Following 


Severe 


RANDOLPH BATSON, M.D., and FREEMAN McCONNELL, Ph.D., Nashville, Tenn. 


Disturbance of the special senses art 


rarely described as being associated with 


1 


poliomyelitis Phis has been true in spit 


of demonstrabk entral nervous system 


lesions that would suggest such a 


possi 
bility 
\s early as 


ot ill the 


Redlich stated that 


structures, the 


1894 


pontine lateral 


vestibular nucleus ( Deiters’) and the acous 


tic nucleus were the most severely dam 


bulbat Matzke 


Baker,* in a report dealing exclusively with 


aged in poliomyelitis and 
the effects of poliomyelitis on the pons, 
found this part of the brain to be involved 
in “practically every one” of the 109 cases 
of bulbar poliomyelitis examined patholog 
ically. This damage consisted primarily of 


a diffuse interstitial-cell infiltration and 


neuronal damage In approximately one 
there were moderate to 


the 


third of the cases 


severe inflammatory changes within 


nuclei, and in five of these the 


had 


necrosis, Other reports also deal with dam 


vestibular 


changes progressed to actual tissue 


® Horanyi 


that the 


age to pontine structures.** Kino, 


Hechst,' 


severest 


and Swan®* all noted 


damage in pontine Structures 0¢ 


curred within Deiters’ nucleus. Swan found 


this nucleus to be involved in each of the 


eight cases he studied, with at least half of 


the cells showing neuronophagia and 


chromatolysis 


April 16, 1957; revised 


Received for publication 
May 29; 


From the Department of Pediatrics, the Division 


accepted Oct. 15 
of Audiology and Speech, and the Poliomyelitis 
Respiratory and Rehabilitation Center of Vander 
School of Medicine and the Bill 


The Res 


bilt University 
Wilkerson Hearing and Speech Center 
Rehabilitation Center is aided by an 


National 


piratory and 


annual grant from the Foundation for 


Infantile Paralysis, Inc 


commented that al 


Matzke Baker 
though clinically the facial nucleus appeared 


and 


to be the most prominently involved in pon 


tine poliomyelitis pathologic studies re 


vealed severe damage to other pontine 


structures. They pointed out that many o 


these structures were relatively silent clin 


ically and that, since these patients with 


bulbar poliomyelitis are extremely ill, our 


clinical observations are often inaccurat 
and do not present the complete picture of 
the severity of tissue involvement 

\ careful survey of the literature revealed 
no previous reports of audiometric studies 
having been done on patients with severe 
paralytic poliomyelitis, and it is difficult 
deafness 


Collier ® 


rep rts of 
1915 


a case of “pontine polioencepha 


to evaluate the few 
following poliomyelitis. In 
reported 
litis in an 8-year-old child who had a sudden 
febrile 
vulsions and followed by deafness.” 
in 1918 reported 
had a febrile illness and spinal fluid find 
Her ill 


facial 


with con 
Hall *° 


a 10-year-old child who 


acute illness associated 


ings compatible with poliomyelitis 
ness was associated with strabismus, 
deafness in the right ear, visual 


“Babinski 


lhis case also had features that 


paralysis, 


disturbance, nystagmus, and 
right side.”’ 
did not resemble acute poliomyelitis. In 
11 


1927 Busacca and Tomassini reported the 


case of a 4-year-old girl who became deaf 
ind partially paralyzed following an acute 
that 


guishable from poliomyelitis 


febrile illness was clinically indistin 


\n observation of one patient with a 
noticeable hearing impairment for conversa 
tion prompted organization of a study which 
might reveal further information on the 
hearing status of a group of patients with 
severe poliomyelitis. 
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I. Clinical Material 


Chirty-seven extensively paralyzed poliomyelitis 


patients underwent detailed audiologic assessment 


in order to determine the precise status of auditory 


acuity. They ranged in age from 5 to 37 years 


with a median age of 17. The mean age 20, 


and only five of the group were under 10 


All patients had moderate to severe degrees 


respiratory failure, and the great majority 
been disabled for several months. The per 


of total paralysis varied from 20 to 92, 


therefore all patients were either cor 
ridden, confined to the wheel chair, 

for only a few hours each day 
disability in the varied fror 
16 years. All 


failure, 


group 


patients had some 


piratory as evidenced by 


losses in vital capacity ranged from 5% to 95% 


Approximately half of the patients had been com 


pletely weaned from respiratory aids at the time 


of testing, and the remainder were using 


respira 


tory aids for a portion of the 24-hour period but 


were breathing unassisted when actual testing 


The 


used 


Was 


in process patients on part-time 


re spiratory 


assistance various combinations such aids 


as the rocking bed, cuirass, and tank 


respirators 


Criteria for selection of patients 


was that the patient be of sufficient 


cooperative in subjective audiometry 


able to breathe unassisted long enoug! 


audiologex analysis to be completed, 


be a patient of the Poliomyelitis Res ry and 
Rehabilitation 


that this represents a 


} 


Center It should be emphasized 


select group of patients, 1 


that all were extensively paralyzed. This is further 


emphasized by the fact that they were re 
the Respiratory and Rehabilitation Cent 


10 states 


II. Procedures 
The 


isolated 


first 25 subjects were tested in sound 


chambers of an audiology clinic, eacl 


patient undergoing on audiologic analysis which 


consisted of pure-tone air- and bone-conduction 


audiometry and speech reception and speech dis 


crimination tests. The remaining 12 consecutively 


tested patients did not have speech-hearing meas 


ures, since this subgroup included many severely 


involved patients who could not be moved a great 


distance from the Rehabilitation Center. Their 


pure-tone tests were done in a quiet room near 


testing was done by 
clinical staff of the Bill 


Wilkerson Hearing and Speech Cente 


their hospital division. All 
audiologists from the 
audiometers were 


ADC 


used for the first 25 subjects, while a 


Two commercial pure-tone 
50 E-2 was 


Maico F1 


portable audiometer was used for the 12 patients 


used for pure tone testing. An 
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Standard audiometric tec! 


obtain 


tested in the hospital 


niques were employed to uir-conduction 


thresholds for each ear in octave intervals fron 
125 through 8000 cps and bone-conduction thresh 
4000 cps 


reserve im Many ot th 


olds trom 250 through Because 


diminished respiratory 


patients, it was not considered feasible to utilize 


nasking techniques for bone-conduction tests 


\ speech-reception threshold in decibels _ re 


il threshold and an auditory discrimination 


re im percentage tor each of the first group 


patients were obtained binaurally. Speech-hearing 


testing was done by monitored live-voice technique 
ind through the use of a Panacousti 
(Model HE-200) 


a two-room testing suite 
Words and Phonetically 


used for the 


last 12 


Tie nearing 


Hearing 
with a_ talkback 
The Harvard 
Balanced Lists 
For the 


| valuator 
channel in 
Spondak 


were speech test material 


patients, tested in the hospital, only pure 


acuity (air and bone) was tested 


0 db. reference level with whicl 


resholds of subjects in the present stu 
compared represented “normal threshold of 


National 


American Standards Associ 


bility is defined by tie Bure 
ndards and the 


vudior 


ire required to conform to this standard. Il 


Manufacturers of commercial 


tion, the pertormance ot the audiometers ust 


been assessed (semiannually) by 


} 


regularly 
thresholds 


lear lily 
lia { ) 


ration in reference to normal ear 


air and bone conduction, Sin 


been maintaimed for the speec! vudior 


sten The two pure-tone audion 


speech audiometer had been in use 


vear period. Intracomparisons of results 


tron bot! normal and 


had shown consistently 


nent between the three testi 


III. Results 


lhe results obtained from the present 


study are of interest primarily because of 


the consistent deviation from the normal 


threshold of audibility shown by this se 


lected group of patients. In evaluating the 


significance of their hearing levels it is 


pertinent to point out that the amount of 


hearing handicap, as such, was not the chief 


factor of interest. It is well known that in 


measurement of hearing acuity by pure 


tone audiometry a normal-hearing person 


and often will, deviate as much as 


10 to 15 db. at 
When all, or nearly all, of the pure-tone 


may, 


one or two frequencies. 


thresholds depart from the 0 db. reference 
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FOLLOWING 


Mean Air-Conduction 


Threshold for 


ADC Audiometer 
without 
© Audiometer 


ubjects without | 


subjects 


4 Subject wit! 


level by as much as 10 db., however, some 


depression of hearing acuity is indicated, 


} 


ind such audiograms can possess diagnosti 


value in suggesting certain middle ear con 


litions, such as those caused by Eustachian 


tube obstruction by adenoid growth or by 


irly otosclerot processes In the present 


study bone conduction results were very 


close to those ot ilt conduction, however 
ind did 
involvement 


While no prepo 


re available for the 


not suggest 


1 primarily conductive 


iomyelitis audiograms 


37 patients, the devia 


tion from average normal hearing appeared 


be more than coimcidence when test re 


sults npared with those obtained 


luring 


~ 


VOCT¢e co 


the period on two groups ot 


young adult subjects who had not had polio 


Sal Tie 


myelitis. Mean pure-tone thresholds for ai 
conduction for the two groups of subjects, 


with the mean thresholds for the 


wethe I 


velitis patients, are pre sented in Tabk 


Separate results for each of the tw 


iudiometers used in testing the poliomye 


patients are 


had not 


en for the subjects who 


1\ 
had poliomyelitis 


he ibove ilues demonstrate that the 


rroup mean hearing levels for the control 


adhe re d 
reference 
1 of 


both groups was 18 to 30: the 


subjects extremely closely to the 


level, denoting normal 


sudibility. The age range tor 
mean age 


able 1 


stated 


was 23 years for the first group in 


and 23.9 vears for the second. As 


previously, the mean age for the patients 


with poliomyelitis was 20 years. The age 


range for the latter was somewhat greater, 


but presbycusic hearing loss was not con 


sidered to be a factor, since only seven of the 


group were over 30, and none was older 


than 37 years. Furthermore, the presbycusic 


McConnell 


Batson 


Thresholds 
Three Groups of 


POLIOMYELITIS 


in Decibels m Comparison with Norma 


Subjects 


Frequency, cps 


1,000 


pattern of steadily increasing loss for higher 
frequencies was not apparent, and losses for 
any of the frequencies lower than 2000 cps 
‘xpected with age do not exceed 5 db. for 
populations under 40.4 

Inspection of the pure-tone and speech 
thresholds for the patients with poliomye 
litis revealed that more than three-fourths 
28) showed at least a slight depression of 
which would bi deviant 


culty considered 


from the norm. There was evident, further 


more, a markedly consistent pure-tone audio 


metric pattern across the frequency range 
This pattern was more uniform from patient 
to patient than is commonly encountered in 
1 similar number of subjects with hearing 
loss, and the hearing curves for each pa 
tient tended to be very similar bilaterally 


In considering for each patient the six 
thresholds in_ the 
1000. and 


ind left ears) 


speer h frequen \ 
2000 both 


range 


(500, cps for 


right 


»?> 


there was a total of 222 such 


pure-tone thresholds for the Only 


10 of the 


group 
37 patients demonstrated as many 
is three or more of the six possible thresh 
ids in this range as good as 5 db.. and 
only seven patients had no thresholds among 


as 15 db 
the thirty-seven exhibited 


these six as great [wenty-four of 


three or more 


threshold levels of the six possible in the 


two ears equal to or exceeding 15 db., and 
yf the total 222 speech-frequency pure-tone 
thresholds, 57% were 5 or greater 


\n illustration of the typical pattern 
f hearing demonstrable in these patients is 
seen in Figure 1. In this case the right-ear 
thresholds are almost identical to the mean 
thresholds for the entire group. This pa 
tient’s hearing in the contralateral ear was 
essentially the same as for the right, with 


one threshold of 10 db. at 2000 cps, which 
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Frequency 
100 2000 
——_— 
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| | 


>= _—— 


ona 








+ 


tone best bid urel average - b3 db 
ch_recpption threshold - p2_db 


Heering Loss in Decibels RE’ Normal Threshold 





16-year-old 


conductiot 


audiogran 1! 


Fig. 1.—Pure-tone audiogram of a 
white youth. Right ear air- and 
thresholds typify characteristi 
the severe poliomyelitis patients stuclic 


bone 


resulted in the best binaural 


BBA )* of 


gram curve. This rather uniform depression 


VerTage 


13 db. noted below the audio 


of hearing across the frequency range ex 
cept for the return to or near the zero refer 


ence level at the high tones was a common 


finding. Both bone and air conduction was 


lowered, suggesting either inner ear 01 


retrolabyrinthine involvement 


The audiogram in Figure 2 represents 


an example of greater hearing loss in the 
* Average of the best hearing by either or bot! 


500, 1000 and 2000 cps 


ears at frequencies of 
Frequency 


250 $00 1000 





Normal | re 





tone best binqural « 
Speech re on 


Hearing Loss in Decibels RE» Normal Threshold 








Pure-tone audiogram of a 32-year-old 


Right ear air- and bone-conduction 
reporting previous history 
notch super- 


Fig. 3. 
white man. 
thresholds of patient 
of noise exposure (acoustic-trauma 
imposed on “polio curve’) 
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HILDRI 


Frequency 
1000 


rma! Threshold 


n Decibels RE: N 


Pure jtone best binautal averége 
Speech receptiion thr@shold 


} 


Hearing Loss 


audiogram of 
{ poorer) eCat 


Fig. 2.—Pure-tone 
woman. Right 
thresholds demonstrate 


loss than the 


white 
onduction 
ree of hearing 


group average 


group. While this level of hearing does not 


‘ 


represent a serious handicap, it is one a 


which some communication difficulties are 
ipparent to the patient in group situations 
ind in distance hearing. This patient was 
experiencing impaired hearing and gave no 
history of such trouble prior to her illness 

Seven of the thirty-seven patients showed 


1 typical acoustic trauma, or “noise expo 
sure,” type of audiogram notch. Their audio 
grams (example in Fig. 3) were similar to 
the typical pattern for other poliomyelitis 
except for the sharp dip 
Che 


4000-cycle notch is known to be one of the 


patients (Fig. 1), 


in the curve at the 4000 cps frequency 


first indications of a hearing problem re 
sulting from noise exposure.'® The seven 
patients showing this notch were adult men, 
several of whom were known to have had 
excessive noise exposure during military ex 
perience. It has been observed previously 
that this notch is more frequent in males, 
who are more apt to be exposed to dam 
iging levels of noise in industry, in military 
life, and in hobbies, such as skeet shooting 
Whether or 
did 


threshold at 4000 cps prior to their illness 


ind hunting. not these seven 


patients did or not have an elevated 


can only be conjectured. The question is 
raised here because of the way in which the 
the 
When these seven 


observed notch affected mean group 


level at this frequency. 
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{RING LEVEI 


FREQUENCY 
25 250 500 1000 2000 4000 8000 


—— ee 


Tote! 37 Potients 
First 25 Potients 
Lest |2 Potients 


LOSS 


HEARING 
@ 
re 


| 


conduction hearing-loss curves 


Mean ait 


patients witl 


_ 


poliomyelitis 


thresholds were removed, the mean 


el at 4000 cps dropped to 11.8 db. for 


the remaining 30. The 


hanged from 11.5 db. to 8.5 db 


deviation 
Che latter 


standard 


standard deviation was much more compat 


at the other six air-conduction 


ible to those 


frequencies, which ranged from 5.7 t 


+ db 


SITs the 


experimental population con 
sisted of two subgroups with reference to 

ing conditions, the results for the first 
25, tested in the audiology clinic, and those 
for the remaining 12, tested on the hospital 
vard, were considered separately as well as 
together [he general similarity of the 
1udiometric patterns for the two subgroups 
ind the total group is evident in [igure 4 
lhe more marked hearing loss in the latter 
subgroup is interesting, since six, or one 


half, of this number were so severely in 


olved with poliomyelitis that, though they 
were completely cooperative, their removal 
to the audiology clinic was considered haz 
irdous. The effect of the 4000 cps notch 
exhibited by the seven male patients prev! 
relation to acoustic 


ously mentioned in 


trauma exerted its influence on the mean 


sudiogram for the group. Six of these 
seven patients were in the first subgroup 
The rising pattern in high tones began at 
1000 cps for the group as a whole, as is 


11.8 db 


exclusive of the seven 


indicated by a mean threshold of 
for the 30 patients, 
trauma 


audiograms indicative of acoustic 


The distribution of hearing loss incidence 
by frequencies is more graphically repre 
sented in Figure 5 


of thresholds apparently occurred between 
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The greatest incidence 


FOLLOWING POLIOMYELITIS 


ro) 

al 
re) 
wo 
2 


.e) 


No. of Potients 
uw 
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7 
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] 500~ 
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w 
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No. of Patients 
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No. of Potients 


Fig. 5.—Pure-tone air-conduction hearing-loss 


listribution in 37 patients with poliomyelitis 


10 and 15 db. for the alternate octaves 125, 


900, and 2000 cps. This was in contrast to 


the SOO0O0-cycle tone, where the distribution 


of thresholds tended to cluster toward com 


pletely normal hearing acuity on the left. A 
neural type of hearing loss was present in 
almost all cases, as evidenced by close agree 


ment between air and bone thresholds, The 


standard deviations tor bone-conduction 


thresholds ranged from 6.0 to 8.7 db. and 


were consequently no less variable than air 


conduction thresholds, for which the stand 


ird-deviation range has already been noted 


lable 2 presents a comparison of three 


measures of hearing acuity for the first 25 


TaBLE 2.—Comparison of Three Measures of 
Hearing Loss in Decibels for First Twenty-Five 
Patients with Poliomyelitis 


Proba 
Mean Diff bility 
Speech-reception threshold 
Pure-tone air-conduction 
best binaural average 
Pure-tone bone-conduction 7 l as 0.52 
best binaural average = : 


9.2 > 18 0.93 0.06 





1M 


subjects. The findings illustrate that for 
these subjects the levels for air conduction, 
for bone conduction, and for speech were 
all closely related. This agreement between 
the three sets of measurements for the group 
appeared to confirm the reliability of the re 
sults, while the agreement between bone and 
air hearing suggested that the deviation from 
the normal threshold of audibility was of 
cochlear or retrolabyrinthine origin It 
should be pointed out that the pure-tone 
data in Table 2 are based on best hearing 
at the three speech 
1000. 2000 


(either or both ears) 


frequencies (500, and 


This level by air conduction would, 


range 
cps ). 
most 


of course, be expected to correlate 


closely with a binaural speech-reception 
threshold. One may note a discrepancy when 
comparing the air-conduction pure-tone best 
(9.2 db.) 


Figure 4 


binaural average with the mean 


data in Table 1 and in 


hearing levels, howey er, were based on heat 


Those 


ing thresholds of both ears for each patient 
Thus, the mean average in the speech-fre 
13.6 db., 


P re Ff 
iveTage OT 


for both ears was 


best 


quency range 


compared with a binaural 


9.2 db 


IV. Comment 


The hearing acuity demonstrated by 3. 


patients severely paralyzed following polio 
mvelitis was indicative of some reduction 
in sensitivity to auditory stimuli. This re 
duction be peculiar to poliomyelitis 
or may possibly occur in other conditions 


Numet 


may 


where similar complications exist 
ous factors were considered in an effort to 
clarify the etiologic significance of these 
findings 

After careful study, factors such as age, 
sex, and possible drug therapy were not 
thought to influence these results. It was 
believed, in this series of patients, that de 
pressed hearing responses could not be at 
disturbances or 


tributed to emotional 


lethargy accompanying serious illness, since 
they gave oral responses to speech-hearing 
tests which required more physical energy 
than the effort required for signaling in 


response to pure-tone stimuli. Also, those 
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25 subjects undergoing speech-hearing tests 
achieved a mean speech discrimination score 
of 94.2% on the Harvard Phonetically 
Balanced Word Lists, a test requiring the 
oral repetition of 50 monosyllabic words 
presented by the examiner at a comfortable 
loud (25 


threshold ) 


db. above the speech 
This 


score, which represents normal discrimina 


but not 


reception listening level. 
tion capacity, is additional evidence of their 
physical ability to carry out test responses 
and is as good as would be anticipated from 
testing 25 subjects with comparable hearing 
levels and in a state of normal health 

It was found that the duration of disabil 
with extent of 
the 


ity did not correlate well 


hearing loss. Sixteen of twenty-two 
subjects with deviations from normal greater 
than 10 db. were patients who had been ill 
for less than 15 months, and five of the 
fifteen with hearing levels under 10 db. had 
been ill less than 15 months. It was difficult 
to associate the effects of prolonged recun 

bency with the test findings, but studies are 
being continued in this regard. Certainly, 
several patients who were ambulatory and 
others who were in a wheel chair throughout 
the day demonstrated this same defect In 
order to compare extent of paralysis with 
hearing loss, a comparison of disability ex 
total paralysis = 


best 


pressed in per cent of 


with decibels of loss expressed as 


binaural average was made. No definite 


relationship could be observed 

A significant correlation, however. was 
observed between loss in hearing and loss 
in vital capacity. Thus, patients with marked 
decrease in vital capacity were apt to show 
significantly greater hearing loss. This was 
especially true if one eliminated the few 
had than 


The significance of this is not clear, 


patients who been ill less six 


months 
and it may be only a reflection of the se 
verity of the disease in a particular patient 

In regard to the above finding, one can 
only speculate as to the possibility that hy 
poxia following decreased vital capacity 
and its effect on the central nervous system 
may have played a part in producing this 
1958 
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defect. This observation also might lead 


one to suspect that respiratory aids may 


have caused auditory damage because of 


vascular pressure changes or because of a 
noise element. It was not possible to relate 
the loss of hearing to duration of respira 
tory assistance, type of respiratory aid, or 
the time interval since patients had last used 
their respiratory equipment. It was interest 
ing to consider other possible aspects of this 
noise element. It did not appear that the 


hearing defect was the result of acoustic 
trauma, since the noise of the respirator 
was not of an intensity considered damag 
ing + and since the audiometric contour was 
not that acoustic 
15 


customarily seen in 


trauma The possibility was considered 
that patients might be subconsciously reject 


had 


their respiratory aids 


ing certain sound frequencies which 


been produced by 
This theory, however, did not seem reason 
able in the fact 
demonstrated 


that 


light of the that the 


deviation in hearing levels 
encompassed the frequency spectrum 
would include predominant octave bands of 
almost any environmental sound. Further 
more, several patients who had been without 
respiratory aids for several years demon 
strated the greater elevation of thresholds 

Inspection of the test data suggests that 
an auditory lesion, if present, involves the 
neural elements of the auditory mechanism 
either directly or indirectly. The uniformity 
of the pattern and the bilateral consistency 
would suggest that the lesion is most apt 
to be between the inner ear and the auditory 
in the cortex 


receptor 


Summary 
threshold of 


audibility was found in a group of patients 


\ deviation from normal 


severely paralyzed following poliomyelitis 
Because there are many other clinical symp 
toms more distressing to the patient and 
with 


physician, and since communication 


such patients is usually at close range, such 


+ Over-all level measured with a General 
Radio Sound Level Meter, Type 1551-A, did not 


with one cuirass, one rocking bed, 


noise 
exceed 62 db 
and two tank respirators in simultaneous operation 
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LEVEL FOLLOWING POLIOMYELITIS 


reduction in sensitivity can be easily over 
looked 


proportions of 


reaches moderate 


The 


significance of this finding is not clear. 


even when it 


severity. etiologic 


Department of Pediatrics, Vanderbilt University 
School of Medicine (5) 


REFERENCES 


l. Plum, F 
Neurology 6:166, 1956 

2 Missal, S. C 
Poliomyelitis, Tr. Am 


Sensory Loss with Poliomyelitis, 


Engler, C., and Involvement 
of the Cranial Nerves in 
Acad Ophth 59 :732, 1955 
3. Redlich, E.: 
Anatomie der Poliomyelitis anterior acuta infan 
tum, Wein. klin. Wchnschr. 7 :287, 1894 

4. Matzke, H. A., and Baker, A. B Polio- 
The Pons, A. M.A. Arch. Neurol, & 


68:1, 1952 


Beitrag zur pathologischen 


myelitis: \ 
Psychiat 

5. Chalier, J.; Revol, L., and Gerest, E.: Pa- 
ralysis des muscles masticateurs et paralysis facial 
d'origine Lyon j. méd. 22:485, 
1941 

6. Kino, F.: Die Poliomyelitis des Hirnstammes 
(zur Lehre von der Pathoklise), 
Neurol. u 113:322, 1928 


7. Horanyi-Hechst, B.: Zur Histopathologie der 


poliomyelitique, 


Ztschr ges 
Psychiat 
Menschilichen Poliomyelitis Acuta Anterior, Deut 
sche Ztschr. Nervenh. 137:1, 1935 

8 Swan, C.: The Anatomical 
Character of the Lesions of Poliomyelitis, Austral 
Biol. & M. Se. 17 :345, 1939 

Case of Pontine Polioencephalitis, 
Med. 8:71, 1915 

Report of a Case of 
Bulbo- Spinal 
Rather Unusual Eye Symptoms, J. Nerv 
Dis. 48 :445, 1918 


1l. Busacca, G., and 


Distribution and 

ian J. Exper 
9. Collier, J 

Proc. Roy. Soc 
10. Hall, G. W 


mvyelitis of the 


Px io. 
Presenting 
& Ment 


Type 


lomassini, | Su di un 


caso di sordita bilaterale comparsa in 


pediat. 25 :780, 


sequito a 
malattia di Heine-Medin, Riv. clin 
1927 

12. The National Foundation for Infantile 
Paralysis: Form FT-No. 8 
Field Trial Muscle 

13. Hirsh, I. J 
New York, McGraw 
1952, pp. 105-110 

14. Report of 
X-2 of the 


Relations of 


Poliomyelitis Vaccine 
Evaluation, 1952 

The Measurement of Hearing, 
Hill Book Company, Inc., 
Subcommittee Z24 
The 
Exposure, 
1954, pp 


Exploratory 
American Standards Association 
Noise 


Association, Inc., 


Hearing Loss to 


American Standards 
15-18 

15. House, H. P 
Noise 
trol, Ann Arbor, Mich., The University of Michi 
90-92 


Deafness 
Cause, Effects, Measurement, Costs, Con 


Occupational 


gan Press, 1952, pp 


145 





Prochlorperazine as an Antiemetic 


Retarded Child 


in the Severely 


H. H. BERMAN, M.D.; MARTIN LAZAR, M.D., and OSSY NOE, M.D., Staten Island, N. Y. 


Introduction 


Emesis can be considered an almost uni 
versal symptom in pediatric practice, and an 
enumeration of its causes would encompass 
held of Che 


vomiting satis 


the whole medical practice 


mechanism of has not been 


factorily explained. A vomiting center * has 
been postulated in the 


of the 


be yrdet 
edulla 


centers 


dorsolate ral 
reticular formation of the 


oblongata Closely associated art 


for Inspiration expiration, vasomoto! 


con 
trol, salivary control, spasmodic respiration 
vestibular control, and bulboexcitatory and 


Che 


receives stimuli from the floor of the 


inhibitory control vomiting center * 


fourth 


ventricle, the viscera, the diencephalon, and 


other forebrain structures.” Emeti pulses 


may originate in the periphery or tm_ the 


passing 


central receptor areas, the impulses g 


through the vomiting center to the terminal 


pathway and exerting influence on the pre 
viously mentioned coordinating centers 
Vomiting is, therefore, a patterned response 
of several centers coordinated through the 
immediate cause of 


vomiting center, The 


vomiting is frequently difficult to establish 
and is not necessarily a symptom of an 
obviously presenting disease. In some in 
stances, the vomiting may be more distress 


ing than the disease with which it is 


associated. This is not uncommon in inst 
tutions for severely retarded children, where 
a large number of chronically diseased chil 
with acute exacerbations are 


dren various 


domiciled. 


Submitted for publication July 12, 
cepted Oct. 15 

Willowbrook State School. Director (Dr. Ber 
Director (Dr 
Noe) 


man); Assistant Lazar); Super 


vising Psychiatrist (Dr 
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Many 


symptomatically im an 


antiemetic drugs have been used 


effort to control 


chronic vomiting. Some act on foci where 


emetic stimuli originate; others block path 


ways conducting emetic impulses or act upon 


the vomiting center itself. There may be a 


combination of these actions, or the actions 


may be on related centers, such as the 


labyrinth or the autonomic centers 


lhe antiemetic properties of the pheno 


thiazines were noted during the study of 


their pharmacology \ pomorphine-induced 


animals 
4 


vomiting in was inhibited by pro 


chlorperazine Investigations in human be 


ings have shown this drug to be five times 


ore potent than chlorpromazine, and small 


doses produced the same result 


umounts without the same incidence and se 


of side-effects It is believed * that 


the action 1s on the reticular formation of 


the medulla oblongata, affecting both the 


omiting center and the chemoreceptor trig 


ger zone in the floor of the fourth ventric 


In most investigations on  antiemeti 


drugs, nausea is not mentioned, as it is not 


present 


In experimental animals and is aj 


parently 


a psychic experience of man.* In 


our cases, of children who are severely re 


tarded, the presence of nausea could not 
be established and the investigation of the 


effect of prochlorperazine had to be limited 


to that on emesis alone 


Material 


A group of children in whom vomiting 


was Ol 
a chronic nature and a severe problem because of 
suspectibility to infections and 
selected. All of the 


children fitted into the group called “None” under 


malnutrition and 


debilitating conditions was 


anticon 


kidney 


classification of results. Patients taking 


vulsive therapy or with cardiac, liver, or 





‘ROCHLORPERAZINE AS 


Diagnosis 
Clinica 


Mongolism 
Mongolism 
Mongolisn 
Birth 
trauma 
Mongolisn 
Mongolisn 
Mongolism 
Mongolism 


Diagnosis 


ndiff 
it 
} 


1 
| 
It 
I 


ndl 

ndiff 
Fam il 
Mongo 
Birt! 

trauma 
Unditf 
Mongo 
CCSII 


Undiff 
Undiff 
Crania 
anomaly 
Undiff 
Birth 
trauma 
Undiff 
Kernicteru 


livided into 


onsistit t 8 


patients 
associated with 


gastrointestinal o 
child 


the 
Group 2, comprising 10 


there was iated central 


ASS 


disease (,roup ; consisting of 14 


Rerman 


{INTIEMI 


nervous 


ri 


[ABLE 


Menta 


i statu 


Morot 
Imbecil 
Imbecik 
Idiot 


Imbecile 
Moron 

Imbecile 
Imbecile 


in 


subacute 


Tr respirator) 


ren in whon 


svsten 


children whe 


l 


up I 


Efficacy 


rreatment 


Slight 
Slicht 


Nore 


(ood 


None 
Nore 
E xce 
Nom 


vitor 


During 
Period 


lent 


nmended dose of prochlorperazine 


r pound of body 


Follow-Uy 
Results 


Slieht 
Slicht 
E xeellent 


None 
None 
(100d 


Slight 
lig? 


Follow-t 


Results 


Good 
Good 


Excellent 


Exceller 
Slight 


Slight 
lig 


lables show 


different 


npanying 


' 


patients in thx 


gr 


Method 


Was 


weight, divided imto 
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1M 


three equal daily doses.* Each child was started 


occurred, the medication was 


4 record card was kept 


li side-reactions 
reduced or discontinued 


for each child on which the daily dosage per 


amount, an he duration 


. ‘ ] ] 
1e-e Tec : ul labor 


pound, the total daily 


were noted. Undesirable si 


tory data were also noted 


Results 


Results were classified as follows ex 


cellent, patient was completely free of vom 
iting; good, vomiting occurred not more 
than two or three times weekly; fair, daily 
vomiting of one whole meal or two or three 
small amounts of food; slight, daily vomit 
full means and several small 


ing of two 


amounts at other 


times during the day 
none, daily vomiting of at least three meals 
and several times in between 

In the following cases there were unusual 
results 
The wed 6, 


convulsive 


Case 17 patient, 


occasional seizures in int 
been free of convulsions for three ye 


not been on any anticonvulsant therap 


vears. This child experienced a moderately severe 


15 hours after prochlorperazine 


The child had “n started on 


dose reased to 


grand mal seizure 
was discontinued 
gradually inc 


the 


which was 


7.5 me., 


12 mg. daily, at which point response was 


considered fair. Convulsive seizures following dis 
prochlorperazine 


It may have 


ontinuation of therapy with 


have not been previously recorded 


been purely coincidental in this case 


Case 4 


paralysis following 


The patient, aged 7, had lower spasti 


injury. On the 


a birth second 


day of treatment, while receiving 8.7 mg. of 


prochlorperazine, the child vomited profusely and 


showed small petechiae over the body Pro 


* A solution of prochlorperazine ethandisulfonate 


containing 5 mg. per 100 drops was provided by 


Smith, Kline & French Laboratories, Philadelphia 


on this dosage. If there was no effect the end 


the increased gradually 
child 
responded to the minimum dose, this was decreased 
to establish the 


of one week, dose was 


until a change in condition resulted. If the 


gradually after one week, so as 


smallest amount which would cause improvement 


PAB 


Efficacy During Treat 


Group 
Excellent Good Fair 


OURNAL OF DISEASES OF CHILDREN 


The 


Chree weeks later the child developed 


chlorperazine was discontinued symptoms 


disappeared 


severe vomiting and prochlorperazine was again 


given, this time 5.8 mg. daily (0.18 mg. pet 


pound). The child responded well, remaining fret 


emesis during the following 15 days 


hen liscontinued Forty eight hours 


lrug was discontinued the child developed acute 
1 Autopsy 


died after two days 
H ypertensive 


failure, and he 


clinical diagnosis 


cardiovascular collapse h On 


itment with phenothiazi but 


also occurred in severely 
hout u nedication ly our 


child ceived 0.18 prochlorpera 


body 


per day, and the 


mz Oo! 


weight, making a t 


pound ot 
first evidence of 


symptoms did not while tl 


appear 
Chey 


drug. It 


receiving medication started 


ontinuation of the 


that the death was related to 
hlorperazine 
19 Phe 
liver, and 


l were I 


patient, age d 


urine findings 


ormal, After eight 


with no clinical response, 
developed acute rhe drug 


} 


i Cor 


nephritis 


Recovery was considere: 


1 
weeks Because 


continued 


four vomiting had continued, the 
patient was again given 7.5 mg. of the drug 


increasing to 15 mg. per day lreatment 


No 


findings and no response to the drug occurred. No 


gradually 


i 


continued for 30 days pathological urine 


other side-effects were noted 


Table 4 shows the summary of results in 


the various groups 


Comment 


lf we include the three classifications, ex 
cellent, good, and fair, as a response to 
medication, 25% of the children in Group 1, 
30% of the children in Group 2, and 75% 
of the children in Group 3 showed improve 
ment during and following medication. If 
all three groups are combined, the response 
is 51%. These results are lower than have 
been reported previously,** where figures as 


high as 92% and 87% were reported Smith, 


Summary of Results 


Follow-Up at 3 Mo 


Excellent Good Fair Slight None 





PROCHLORPERAZINE AS ANTIEMETI 


Kline & French Laboratories gave figures 


ot 68.8% in 1166 cases 


Chere is a significant difference in re 


sults between Groups 1 and 2, on the on 


hand, and Group 3. The results in Groups 


1 and 2 are very similar and rather 


poor 


However, in Group 3, where it was felt 


that neurotic or behavioral patterns wer: 


probably responsible for the excessive vom 


iting, the improvement was /5% It is 


possible that prochlorperazine had not only 


an antiemetic response but a tranquilizing 


effect as well, which might account for thi 


better results in this group 


[wo children in Group 3 were chroni 


droolers In one of these (( ase 26 drool 


ing ceased completely after several days ot 


therapy, while the other (Case 32) showed 


a temporary response but soon relapsed 
Because of this, prochlorperazine was tried 


Phese 


wert treated 


for eight profuse droolers patients 


wert 1 to 9 years old and 


? 


with 0.2 mg. increasing to 0.7/7 mg. pet 


pound of body weight, which amounted to 


5 to 15 mg. per day. Not one of these 
children responded 

In the majority of cases the dose of drug 
three or four times higher than 


used was 


that recommended by the manufacturer 
Doses as high as 0.93 mg. per pound of body 
weight daily were used, but the mean effec 
tive dose was approximately 0.25 mg. per 
pound 


It will be Tables 


after three months without therapy only a 


noted from the that 
few patients had shown any marked change 


in their vomiting status. In these few, some 
had shifted one classification to the right 


or to the left. 


Berman 


Conclusion 


The small number of children investi 


gated and their abnormal mental, physical, 
and neurological states do not permit con 
clusive assessment of this compound is an 
It would appear, 


antiemetic in all children 


however, that the drug is a fairly effective 


antiemeti I vomiting associated with 


Che 


dents occurring after discontinuation of the 


psychic phenomena reported inci 


drug are not considered as representing 
withdrawal complications 
Willowbrook State S 
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Mammalian Bites of Children 


A Problem in Accident 


HUGH A. CARITHERS, M.D., Jacksonville, Fla. 


' 
been hncereasing 


Che pet population has 


rapidly, and in 1956 there were probably 


25,000,000 dogs and 35,000,000 cats 


country.' Rabbits, squirrels, hamst 


rats are also kept in great numbers 


dren. As pets around the home, only ponies 


have decreased in number in 


Che 


common, 


and horses 


recent years biting of children by 


pets Is a although 


accident My associates and 
a questionnaire to 300 parents ot 
dren coming under our observatior 


Among the 531 


who were ove 


tine pediatric care. 
in this 
age, 
by a 


survey 


some time 


had, at 
2.1% of 


the bites were 


15.4% 
inammal, then 
Many of 


severe enough to be 


once 
ered 


physician 


Vammalian Bit 
Twenty-Month Pert 


TABLE 1 


Animal 


Dog 

Cat 
Rabbit 
Squirrel 
Horse 
Rat 
Hamster 
Monkey 
Skunk 


Raccoon 


lotal 


The mammalian bites sustained by chil 
dren in our pediatric practice, and reported 


to us, were investigated in detail over a 


20-month period. They constitute the basis 
for this report 
Submitted for publication Aug 
cepted Sept. 30 
From the Department of Pediatri 


Hospital 
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Agi f Children Bitten VU ammals 


kz: Month | 


(ver a iwenty 


Mammalian Bites 


able 1, 


mammals im 


there were 157 chil 


the 20-month 


was 7&8 bites per 


\s shown in 
dren bitten by 
period Phe 
Ninety-five of the 


ind 62 


veTage 


mont children were 


were girls, The ratio of thre 


females may be 


boys 


males to two accounted for 


by the fact that boys are more aggressive 


relations with animals than are 


then 


girls. The ages of this group are shown in 


lable 2 lt 
bitten 


is noteworthy that most of the 


children were between the ages of 


2 and 10 years. These are the years during 


which parental protection wanes, and ad 


enturous and sometimes daring behavior 


takes place among children. For those un 


der 2 years of age, protection 1s at its 


\ fter 


attained considerable dis 


height and bites are few 10 years ot 


ige children have 
cretion in handling animals and there is a 
number of bites 


litth 


in the 


decrease 


this series there was seasonal 


Usually, when children 


No less than 


15 bites were recorded in 


variation of bites 
are indoors their pets are also 
+ nor more than 
any one month 

he location of mammalian bites of chil 
dren, as shown in Table 3, is significant be 
cause of the danger of rabies following a‘ 


short incubation period when one is bitten 





MAMMALIAN BITES OF CHILDREN 


3.—Location Vammalian Bites Sustamed 


Twenty- Month Period 


by Chtldren over a 


Childrer 
No 


"4) 


on the animal harboring this 


the children was bitten 


location the buttocks 


his location are frequent is 


Treatment 


lf of the children in this 


examined; their parents 


on first aid over the tek 


phone al nd water only were recon 


Despite the fact that 


mendec 
the accident a conce1 
be found 
a rabid 
place In | 
possibly in five 1 


‘ therefore, short 


tISSue 


struction of 


s used, is probably us 


the first few minutes following 


duction of the virus into the wound 


that the attacking inimal 


S probable 


id and more than five minutes has 


elapsed before the wound is cleansed, or if 


W ith 


the bite 1s too deep to irrigate soap 


und water, cauterization with fuming nitri 


11 
] 


acid may rationally be used. In the 1957 


Report of the Committee on the Control 


of Infectious Diseases of the Americar 


Academy of 


in wounds Too 


Pediatrics, it is suggested that 


deep to be adequately 


cleansed solution of dete 


with soap oT 


gent, “a strong mineral acid such as nitri 
ight be instilled into the depths of the 
all bite 


kin abrasions exposed to 


wound.” Koprowski *® observed that 


wounds, including 


animals, should be cleansed imme 


licks of 
diately with soap or detergent solutions and 
added 
ride in a 1% solution had 


that benzalkonium (Zephiran) chlo 


proved ettective 


Carither 


in laboratory animals He advised that 


puncture wounds not easily reached by these 
agents “may be treated with strong mineral 


acids.” It is, however, not established that 


cauterization is advantageous. Rabies is 


such a rare disease in civilized countries 


that it is unlikely that a controlled study 


answel! 


which the problem will be 


might 


conducted. Reports of animal experimenta 


tion are lacking. The recent knowledge that 


ITOpeXts takes place re latively qui ly after 


human tissue is infected with rabies virus 


gives credence to the time honored practice 


some animal bites 


ot cauterization ot 


Traditionally, animal bites are not su 


tured, presumably because all such wounds 


ninated by bacteria Che practice 


conta 


of leaving these wounds open is commonly 


! ended in textbooks on surgery 


ecomil 


Nevertheless, in some instances when the 


younds may disfiguring scars and 


cause 


when there is no probability of the animal 


harboring rabies, dog bites may be sutured 


with impunity with use of sterile technique 


I 


after thorough cleansing of the wound, In 


several of my cases of bites of the tac the 


] 


lesions were sutured, and healing took place 


promptly by first intention. Bite wounds 


elsewhere were left open, in accordance with 


the accepted 


he problen f ynus control was con 


| 
sidered in every case in the series, and 


serum were ad 
None of the chil 


an animal proved t 


hooster doses of toxoid of 


ministered when indicated 


dren were bitten by 


howevet! re 


ceived five or more myections of rabies 


be rabid. Thirty-one children 


rabies serum 
World Heaith Or: 


Expert Committee on 


cine, and three received 
recommendations of the 


ganization Rabies 


Table 4) were used as a guide, with ex 


ceptions being made in some cases on the 


basis of the health of the animal involved in 


its almost certain tmmmunity 


limited 


the accident. 


to rabies, and its opportunity for 


contact with rabies virus because of a clos 
tered life 

Rabies in this country is a rare disease 
and in some states 


in humans (Table 5), 
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TABLE 4 


Indications for 


LTOURNAL OF DISEASES OF CHILDREN 


Postexposure Treatment * 


lition of Biting Animal 


Nature of Exposure 
At Time of Exy 


osure 


I. No lesions; indirect Rabid 
contact only 
II. Licks 
1 Unabraded skin Rabid 
2 A braded skin and a 
abraded or una 
braded mucosa b Healthy 


Healthy 


Signs suggestiv 


rabies 


Rabid, escaped 
or unknown 
III. Bites 
l Simple exposure Healthy 
Healthy 


Signs suggest 


rabies 


Rabid, escay 
or unknow! 
bite by wolf 
or other wild 
Severe exposure Healthy 
multiple or face, 
head, or neck bites 
Healthy 


Signs suggest 


rabies 


Rabid, escaped, 
or unknown 
by wild anin 


* Prepared from World Health Organization Techr 
¢ Start vaccine immediately in young children ar 
{ An alternative treatment would be to give | 
To be effective, hyperimmune serum must be giver 
indications apply equally well whether or not the biting 


it has not been discovered in animals for 


many years. There is no doubt, however, 
that there is a great reservoir of this virus 
in nature, probably all over the world, and 
it is found with increasing frequency among 
it is made. 
4 


wild mammals when search for 
The discovery of rabid bats in 15 states 
means that, in theory at least, no place, not 
even a city, is safe from this virus, which 
in effect may become air-borne when trans 
ported by a bat. 

Reports from individual veterinary prac 
titioners that there is no rabies in the com 
munity may give the physician a false sense 
Only 
maintained by 


of security. rabies control centers 


such as are y some State 
Boards of Health may be expected to have 
The 


of my patients who had received a dog bite 


reliable information. parents of one 


were told by a veterinarian with a large 


practice that no rabies had been discovered 


in the area in a year or more. As a matter 


of fact, three rabid animals, a dog, a raccoon, 
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Healthy 


Clinical signs of rabies or 
proven rabid in animal (or laboratory diagnosis 
Healthy Start 


Healthy 
Clinical signs of rabies or 
proven rabid 


Healthy 


Healthy 


Clinical signs of rabies or 
proven rabic 


Healthy 


Recommen‘ed 
During Observatior 
Period of 10 Days 


None t¢ 


None t¢ 
None 


Start vaccine at first signs of rabies 


vaccine immediately; stop 
treatment if animal is normal or 
Sth day after exposure { 

Start vaccine immediately 


None 
Start vaccine at first signs o 
in animal 

Start vaccine immediately; stop 
treatment if animal is normal on 
5th day after exposure { 
Start vaccine immediately 


{ rabies 


Hyperimmune serum immediately; 
no vaccine as long as animal remains 
normal 

Hyperimmune serum immediately 
start vaccine at first sign of rabies 
or laboratory diagnosis 
Hyperimmune serum immediately 
followed by vaccine; vaccine may 
be stopped if animal is normal on 
5th day after exposure 
Hyperimmune serum immediately 
followed by vaccine 


ical Report No. 82, page 12 

i in patients where a reliable history cannot be obtained 

yperimmune serum and not start vaccine as long as the animal remained normal 
within 72 hours of exposure. Dose: 0.5 ml. per kilogram of body weight 
animal has been previously vaccinated. 


These 


and a bat, had recently been found by the 
Board of Health in the county in which the 
child lived 

The decision to withhold the administra 
tion of when a situation 


vaccine Or serum 


exists that calls for either, as recommended 
by the World Health Organization Expert 
Committee on Rabies, is a difficult and even 
dangerous one for physicians. Exceptions 


may be made, but with caution. Adminis 


tration of the protective agent is not with 
out danger. The incidence of neuroparalytic 
iccidents after the administration of purified 


TABLE 5 S. Death Rates } 


Fatalities, Fatalities 
No ‘ No 


59 We 26 
66 24 
40 { 10 
4} 95 Is 
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rabies vaccine propagated in rabbit neuro- 
logical tissues, as reported in the past 10 
years, 


varies from 1 in 527 patients to 1 


8 


Steele,® considering pub 


in 7200 patients.® 


lished and unpublished data accumulated by 
the veterinary branch of the United States 
Public Health Service, estimated that acci 
1500 


Fatalities have been reported fol 


dents occur once in approximately 
patients 
lowing the administration of conventional 
rabies therapy. Antirabies serum, which has 
had limited use, is a relatively crude horse 
serum,'® and, even after skin testing, s« 
vere reactions are known to occur. One is, 
then, faced with the necessity of weighing 
the remote danger of a fatal disease against 
the administration of a potentially harmful 
and painful series of injections. In the case 
of head bites, I have withheld the adminis 


tration of vaccine and serum in some 1n 


stances when the animal was known to have 


been immunized recently against rabies, 
when a puppy with little or no possibility 
of exposure to rabies was involved, or when 
1 dog that had been house-confined was in 
volved, there having been no known rabies 
community in recent months | 


call 


dog’s immunization record, as owners may 


in the 
frequently veterinarians concerning a 
confuse the injections given for protection 
from distemper and from rabies. The man 
“ment of the animal, the victim, and the 
itself. when a problem of rabies control 
has been extensively discussed re 


Habel it 


great value, espe ially 


exists, 
cently by His paper should be of 


when unusual situa 


tions arist 

Duck-embryo rabies vaccine, with which | 
have had limited personal experience, may 
entirely replace the conventional vaccine pre 
pared in neurological tissue of rabbits. It 
is undergoing extensive field trial by the 


World Health 


perience with the vaccine, reported by Peck, 


Organization. Early ex 


Powell, and Culbertson,!*:"* was encourag 
Peck, in 17 of 205 


bite cases at one hospital in which the vaccine 


According to 


ing. 


was given the vector proved to be rabid, 


but no rabies resulted in any of the 


Carithers 


cases In only two cases were there 


systemic reactions; neither was serious, and 
one may have been due to tetanus antitoxin 
or penicillin administered at the time the 
rabies vaccine series was started, rather than 
to the vaccine itself. Local reactions after 
use of the duck-embryo rabies vaccine are 
probably no severer than those associated 
with the vaccine prepared from rabbit neu 
Peck’s 


was impression 


rological tissue. It 


that they are less severe 


Why Do Animals Bite Children? 


Quipsters prate that there are three 


American institutions above criticism 

Motherhood, the United States Marines, and 
Dogs. We wish we could be the child’s ad 
vocate rather than the dog’s in the problem 
of bites, but, by a great majority in our 
child, not the 


The following case histories are typ 


series, the animal, was at 


fault 
ical 
\ boy, 4, kicked the neighbor's dog 
under the car The dog bit 
\ boy, aged 11, 


neighbor's dog and 


lying 


aged 
his leg 


made a dirt tunnel over a 


then stuck his hand into the 


tunnel. The dog nipped his hand 


A boy, 
hard 


aged 4, picked up his dog and squeezed 


it as as he could. The dog nipped him on 
the eyebrow 


Several children 1n this series were bitten 


by dogs while trying to quell a fight between 


animals 
4 girl, aged 10, was severely bitten on the knees 


by an unknown dog when trying to protect het 


dog in a dog fight 
There 


the “bite” 


were several instances in which 


was not a bite at all, but instead 


a puncture wound 


A boy, aged 5, was playing with one of his 
front of the 


dog made a 


‘ heek 


obviously not 


floor, rolling a ball in 
log’s The 


for the ball, but 


dogs on the 


nose bov’s other lunge 


struck the boy's instead, 


leaving several puncture wounds, 
made by opposing teet! 

Since jumping, lunging, excited dogs play 
with their mouths open, it is to be expected 
that skin 


contact with their teeth, especially when 


human may sometimes come in 


the human involved in this type of accident is 


a small child with slow reflexes. Usually, 


the dogs involved in accidents of this kind 
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in Our series were immature. Puppies may 

also bite in play and were more of a hazard 
than mature dogs in our cases 

In still another group, the children were 

the 

bicycles. In 


bitten on ankles or legs while riding 


cases of this type, it seems 


that the offending dogs are more excited by 
turning wheels than ankle or leg, but while 
on the run they find the latter easier to 
bite. 

There were also several examples of chil 
dren being bitten when exploring or wander 
ing. In these cases, the dogs involved 
appeared to be protecting their own houses 
in the neighborhood, aged 5, walke« 


A new boy 


through a neighbor’s back yard and was bitten on 


the lez by an old dog belonging to the neighbor 

It is true that a few dogs are aggressive 
and are repeated offenders, such as the dog 
which attempts to bite all delivery men, in 
cluding the postman. These dogs rarely at 
tack away from their own grounds, but, even 
so, they may have to be eliminated. Only 
one child was bitten by a mother of a new 
litter of puppies, the child being unknown to 
the mother dog. None of the children was 
believed to have been bitten by dogs in heat ; 
however, this may have been possible when 
unknown dogs were involved. Dogs in heat, 
supposedly highly excitable, certainly do not 
attack within the 
great frequency. While it is 


animal, 


children home with any 


hazardous to 


give a motive to an observation 


would indicate that dogs bite humans (1) 


in self-defense; (2) during play, uninten 


tionally; (3) in protection of their own 


property, and (4), rarely, with aggression 
and savagery 


In this series cats, too, seem to be almost 


blameless in biting children, as the following 
histories illustrate 


4 girl, aged 4, was holding her cat on her 


It wanted to get down, but, rather than 
The cat bit the child on 


shoulder 
let go, she pulled its tail 
the shoulder 

witl 


\ boy, aged 3, hit at his cat 


the cat bit his arm 


A girl, aged 10, went to a neighbor’s yard te 


kittens 
the dog’s mouth 


a dog, one of whicl 


She the 


rescue from was in 


rescued dying kitten 


from the dog, but it bit her on the hand 
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Che 


some, as all of the squirrels were wild and 


four squirrel bites were most trouble 


either died or escaped. Two of the squirrels 
were sick or injured at the time they bit the 
children. One child was bitten on the finger 
while feeding an apparently healthy squirrel 
in a park. The other healthy squirrel was 


knocked out of a tree and caught by an 
agile lad who also sustained a finger bite 
The this 


unexpected, as riding is not a popular sport 


five horse bites in series were 


among our patients. All of the horses were 


family-owned, and in four of the five 


instances the biting seemed to be deliberate 


passing the stall 


hipper 


\ girl, aged 5, was 
" 


iched out and 


10, was getting into the 
the horse 


bit him painfully on the leg 


One of the bites appeared to be accidental 
feeding the horse a 


The nibbled 


aged 4, was piece 


through the fence 
[he three biting rabbits were all owned 


child 


were bitten while the animals were being fed 


by their victims, whose fingers 


or teased 
The experiences of the children bitten by 
its were as follows: 
\ girl, aged 11, 


Was a 


Saw two < 


ats hg 


ground hog. Ir 


she was bitten 


rat, which made its escape 


course ot rabies vaccine 


11, was bitten by white 


the children in her classroom 
d not receive prophylacti injections he 


observed 


the 


was 
All of 


unusual 


children bitten by the more 


inimals—monkey, skunk, raccoon, 
and hamstet vere involved with pets, and, 


is none of the bites were on the head, the 


1 - - 
animais were observed 


Should Children Keep Mammals as Pets? 
l he 


from pets, particularly dogs, far outweighs 


joy that millions of children receive 


the danger incurred from bites and disease 
The 


proper care of animals teaches a respect for 


that the animals may inflict on them 


living creatures. This emotionally healthy 
attitude prevents the acquisition of an un 
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reasonable fear of animals, often neuroti 


that many children into adult life 


UW hen a child 


must assume new responsibilities in training 


Carry 


acquires a pet, his parents 


and discipline. The following rules will help 


O prevent the common accident of bites 


animals 


fron 
1. Children should not own pets until they 


them and show discretion in 


an care tor 


their 


Nuch 


handling uch ability is rare undet 


the ag f 4 years and unusual under the 


age ort 0 years 
inimals are 


ones as pets 


be taught that 


ling an existences 


~ 


teasing 


rs, children should be 


avoid all strange animals, especially 


injured ones. This precaution does 


in that a fear of dogs, cats, and other 


nimals should be created 


children should 


‘ 1] - 
oddlers 


] 


and as oldet childre n. 


Trespass, 


ding they should delib 
void routes where dogs are known 


bi veles. 
ehicl s 

supervision of al 

make friends with the 


late ne ighborho« “| 


~ 


should be instructed not to 


between animals even though 


is involved. Instead, they 


idult. use a garden hose 


or try to get their pet away 


elee by cajoling 


Summary 


‘ 


hildren receiving routine 
15.4% 


of those over one veal of age had bee n bitte nN 


\ survey ot Ol, 


private pediatric Car« disclosed that 


2.1% of them more than once 


157 cases of mammalian bites 


sustained by children over a 20-month 


period is reported in which investigation 


of the and sex incidence of the children 


o 
ive 


seasonal variation and location of 


and of the 


the bites was made 


[reatment is discussed in some detail, 


with particular reference to the problems of 
tetanus control and administration of rabies 


vaccine or serum 


In this series the preponderance of evi 
dence showed that usually the child was at 


fault in provoking the bite. Illustrative 


cases are cited. The dog was by far the 


most frequent offender; other animals in 


volved ere the cat, rabbit squirrel, horse, 


monkey, skunk, and raccoon 
emotional and educational value 


far outweighs the danger of 


Since the 
bites 


ind disease to which children are subjected 


from this source, seven rules are suggested 
to help prevent accidental biting of children 
with 


als. The relative frequency 


which the children in this survey sustained 


f accident emphasizes the need for 


preventive measures 


Nort! 
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Studies in Sickle-Cell Anemia 


XI. Bone Involvement Simulating Aseptic Necrosis 


HENRY T. CARRINGTON, M.D.; ANGELLA D. FERGUSON, M.D., and ROLAND B. SCOTT, M.D., 


Washington, D. C. 


le-cell anemia (SCA) was first de 


ibed in 1910,' but involvement of osseous 


casions 
blood 


in this disease was not reported until 
nd a maternal uncle a ave Sf 


ISSUE 
autopsied i 30-vear ee : a 
ca aminatio reveaied 


1924. when Graham ?* 
who appeal! 


1 man and found the marrow cavity re 


ol 
in size and at one point obliterated 


“ hic h 


1927, Cooley* described a skull 
systoli 


entgenography showed widening of the ; 
‘ t “cg was 


vic spaces, a thin or absent outer table 7 : ; 

: ight costal marg spleen was 
arallel lines radiating from the inner nphadenopathy 
Similar roentgenograms have subs« ‘mities showed a positive 


tly been reported in other patients with ft, witl 
I her "mit Moven ent 
! was 
re recently, there have been additional 
’ tie xt 
4-32 . > 
on bone involvement in of the hip joints, 


experienced on active abductior 


itions 


\, but few of these report aseptic necro was 
shoulder, but movement was otherwise 


> 


sis of the femur or the humerus. This paper 
f Laboratory Data Hemoglobin, 9.2 


ts two additional cases of aseptic 


pre SCT . i 
; , H+ rocytes 7 . entire 
necrosis of the femur in children with SCA ocytes, 4,270,000; hematocrit 

vtes, 12000 (59% 


me of these cases also showed aseptic oF 1 
d ec sma ymphocy 


necrosis of the head of the humerus OL P 
t onocytes 


mcrocytosis 


reticulocyte « 


Report of Cases 


cimen showed 


\ 14-year-old Negro bo 
m Sept. 21, 1955, complaining o a ? ‘ 
an noglobin tter hiv minutes 


hips, mor severe on the left, of t . 
r . r } | 
: lect hor ‘ ysis revealed S-S 
uratior » had been admitted to an | ; 
. , 
E , obu I tein, albumin-globulin rati 
I July . because of severe l ' . . 
serum bilirubin (va len Bergh) holester 


inability to walk, and weight } ! tL} , , 
pag ilkaline phospt itase, calcium, and pl osphorus 
veeks luration icteric sclerac I 
‘ terminations in the blood were withi 
were noted on that admission. A film of tl : - 
lumits. The specific gravity of the urine w 


ts taken at this time (Fig. 14) revealed , 
he Kahn test was 


of both femoral necks ; l > y , 
Roentgen Findings —Examinatior 


the epiphyseal lines 
joints on admissior the hospital de 


mineralizatior 


was admitted to this hospital, six 
progression iegTe f decalcifi 


he had beet ’ 
s of both femoral necks and beginning 


later, his mother stated that 
proximal end 


9 months 


1 as having SCA at the age of 


s¢ i a 
femoral capital epiphyses, as 


me irregularity of the 
ived for publication June 14, 1957; revised sociated with a spotty type of demineralization. At 
accepted Aug. 20 this time, a diagnosis of bilateral aseptic nect 
Department of Pediatrics of Howard was made (Fig. 12) 
versity College of Medicine and the Pediatric 


rvice of Freedmen’s Hospital 


he 


Films of both shoulders made at 


(Fig. 2) revealed spotty decalcification 











Fig. 1 (Case 1).—Roentgenograms of hip joints. A 
necks adjacent to epiphyseal lines (July, 1955). B 
capital epiphyses with areas of d 
ieformity of femoral capital epip! 


slight demineralization of bot! 
widening and 
ie ineralization ( Septet 


temoral 
irregularity of femora! 
bilateral “mushroc ym” 


ber. 1955). ¢ 
sis (Tuly, 1956) 


right humeral capital epiphysis which resembled 15 


inutes of a swimming exercise, the patient 
that noted in the femoral capital epiphyses. This leveloped severe pains in the lower extremities 
alteration was also thought to be due to aseptn lhe pains lasted approximately 36 hours and 
necrosis. The left shoulder was normal necessitated rehospitalization. Roentgen reexami 
The patient was placed in leg traction for three nation of the hips and right shoulder were made 
months and then was allowed to be on crutches at this time. The hip joints (Fig. 1C) 
for the following six months 


revealed 
During the first 


slight fragmentation and marked flattening of the 
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¢ 2—Spotty decalcification of right mer pital epiphysis (September, 1955) 
epiphyses, producing a mushroom-like de recalcification (healing) of all of the involve: 
There was also some broadening of the bony components 
ecks. Examination of the right shoulder On follow-up examination four months later, u 
irregular destruction of the medial margu March, 1957, the mineralization of both hip joints 
humeral apital epiphysis and t simula! appeared to be normal The femoral necks re 
ve process involving the upper medial mained widened, and the femoral capital epiphyses 
‘ the imeral shaft adjacent I thie were still enlarged and flattened, but the fragmer 
os —_ After four davs of moderate tation had almost completely disappeared (Fig. 3) 
ttent pain in both hips and knees, the Repeat examination of the right shoulder also 
became asymptomatic, and he was placed showed normal mineralization of the bones. The 
tion for two and one-half months. He was previously demonstrated area of destruction on the 
g Ty wheel chair. He was advised that medial aspect of the humeral capital epiphysis was 
s shou ” permitted no weight-bearing rely preceptible, and the articular surface in this 
enograms f botl hip omts take! « re egion was smoot! At this time, examination of the 
e s ne slicht t oderate evret patient showe more marked limitation in motior 
ic Recalcification (healing) with enlargement and marked flattening of the femoral 


tal epiphyses and widening 
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Fig. 4 


(Case 2) 
with circumscribed 


of both hip joints in all planes. No pain or 


limitation of motion was elicited in the right 


was advised to continue ambulation 


ould be 


shoulder. He 


in a wheel chair until further healing 


demonstrated by roentgen examination 
Case 2—A 14-year-old 
diagnosed as having SCA at 


Negro boy had been 


the age of 5 years 
with 
back, 
Feb 


there was an unusually severe attack of 


His crises were severe and usually began 


unrelenting pain in the extremities and 

which resulted in 18 hospital admissions. On 
13, 1952, 
pain in the left lower extremity, with a 


inability to walk. Muscle testing showed weakness 


residual 


of the flexors, abductors, and extensors of the 
left hip. Neurological and electroencephalographic 
examinations revealed no abnormal findings 


Roentgenogram of the pelvis and long bones taken 
during this episode showed no abnormality, but 
reexamination two months later revealed flattening 


and enlargement of the left femoral capital 
epiphysis, associated with punctate demineraliza- 
tion (Fig. 4). There was also widening and ap 
parently slight shortening of the left femoral 
neck. In the proximal one-half of the neck ad 
jacent to the inferior medial aspect of the epiphys- 
eal line, a small area of bone destruction was 
seen. These changes were typical of aseptic 


necrosis 

The erythrocyte count ranged between 1,700,000 
and 2,500,000, and the hemoglobin, between 4 and 
8 gm. per 100 cc. Paper electrophoresis demon- 
strated S-S type of hemoglobin. 

The most recent examination revealed a 2 cm. 
shortening of the left leg. His left shoulder was 
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Roentgenogram of both hips 


femoral neck 


Note 


shortening of left 
area of bone destruction near epiphyseal line 


carried higher than the right At the time of 


discharge he was free of pain but was advised to 


use crutches for ambulation 


Comment 
The pathogenesis of aseptic necrosis as 
described in these cases may be related to 
the development of thrombosis in blood ves- 


sels supplying the affected bones. This type 


of involvement is more commonly seen in 


older children and adults. On the other 


hand, skeletal involvement in infants and 


young children is more likely to be ex 
pressed as hyperplasia of marrow, widening 
of marrow spaces, thinning of cortex, and 
osteoporosis (Fig. 5). 

these vessels cause 


Thrombosis of may 


hemorrhage, necrosis, fibrosis, abnormal 


calcification, and new bone _ formation.** 
Chandler ** stated that 


mental interruption of the blood supply to 


following experi 


the femoral head the osteoblastic cells dis 
appear from their position along the bone 
trabeculae and the marrow spaces became 
filled with a fine precipitate of necrotic 
The 


absorbed and may collapse under the pres- 


material. trabeculae are gradually 


sure of 


These 


weight-bearing and muscle-pull. 


reactions can be disseminated and 


Feb 


JO5& 











SICKLE-CELL ANEMIA 
Abnormal Hemoglobin 
Lowered O2 Tension 
Crystallization (sick/ing) 
Increased Viscosity 
STASIS 
HYPOXIA 
Thrombosis Hyperplasia 
of Marrow 
ischemia 
1. widening 
Infarction of marrow spoces 
2. thinning of cortex 
Necrosis 
Osteoporosis 
Fibrosis 
in 


Marrow Spaces 


| 


Sclerotic Bone 
(Osteosclerosis) 


Fig. 5 


Ad upted 


ippear as cysts (as seen in Case 2), or the 


area of necrosis may be massive and appear 
Dead 


parative stimulus and causes invasion of the 


is a bone exerts a re 


sequestrum 


necrotic area and its replacement by new 


bone.*5.36 The more vascular the immediate 


environment the more rapid and complete 
is the repair 


Thrombosis of vessels supplying bone 


may produce an infarction and _ necrosis 


which would show as sclerosis on the roent 
removes the 


genogram. As vascularization 


dead bone, the picture would show patchy 


areas of osteoporosity surrounded by denser 


bone. Finally, new bone is laid down. If 
the surface of the joint is involved, inter- 


ference with function may result. 


Carrington et al 


Schematic representation of pathogenesis of osseous changes in sickle-cel 
ind modified trom Vorder Bruegge and Diggs.” ) 


anemia 


Che osseous changes in our patients can 


be directly attributed to SCA Clinical 


showed no evidence of any other 


studies 
metabolic, infectious, or endocrine disorder 
which could have produced necrosis of bone. 
lhe cases are similar to these described by 
Ehrenpreis and Schwinger,** Moseley and 
Manly,** 18,19,28,32 


reported that the necrosis of the humerus 


and others. Ehrenpreis 
was repaired within one year, whereas in 
three cases involving the head of the femur 
there was no improvement. Moseley cited 
a patient aged 7 years and another aged 17 
years in whom the head of the femur re 
turned to normal. Another patient, aged 38, 
did not improve 

In our Case 1 there has been almost com 


plete repair of the humeral lesion but only 
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1. M 
very slow improvement in the mineraliza 
tion of the involved areas in the hips. 


Follow-up of Case 2 was limited because 
the family moved to another area and con- 
tact lost. that 


ambulation will be permanently impaired in 


was However, it appears 


the two cases reported in this paper. 
Smith and Conley ** emphasized the fact 
that aseptic necrosis is a characteristic find- 


SCA 


sickle-cell hemoglobin C disease. However, 


ing in genetic variants of such as 
our findings and those of Tanaka et al.* 
clearly indicate that aseptic necrosis may be 
found in homozygous hemoglobin S disease 
also. 
Summary 

Two cases of aseptic necrosis of bone in 
sickle-cell 
This osseous lesion probably fol 
the 


children with anemia are pre 
sented. 
lows thrombosis of blood vessels 
supplying the affected area. Involvement of 
the femoral neck and head may produce 
pathology indistinguishable from classical 
Legg-Perthes disease. Therapy is based 


mainly on orthopedic care. The prognosis 
varies with the extent and the site of the 
lesion. Weight-bearing tends to increase the 
severity of the disease. 

Dr. T. Wilkins 


supplied the roentgen interpretation 


Davis, Division of Radiology, 


Freedmen’s Hospital, 6th and Bryant Sts., N. W 


(25) (Dr. Scott) 
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Characteristics of Heart Disease Seen in a 


Case-Finding Program 


H. J. DODGE, M.D., M.P.H.; NAOMI M. MORRIS, M.D., and GEORGE J. MARESH, M.D., Denver 


Introduction 


The of this report 


the characteristics of heart disease observed 


purpose paper is to 
in the course of a large-scale case-finding 
heart disease in 
A secondary pur- 


program for childhood 
Colorado school children. 
pose is the estimation of the accuracy of 
diagnosis resulting from a screening type of 
auscultatory examination of the heart in 
children. The 
findings as to prevalence.? and the results 


methodology,’ preliminary 
of follow-up studies * have been reported. 
A paper dealing with the relationship of 
heart disease prevalance to population 
characteristics * is in preparation. 

Two groups of children were included in 
the study. The “regular” sample was made 
up of 11,236 children enrolled in the sixth 
grade of schools in 41 of Colorado’s 63 


counties. This group of children represents 


a random sample of sixth graders. The 
“extra” sample was composed of 1705 chil 
dren who did not fall into the regular 
sample but were examined because of 


suspicion of or previous diagnosis of rheu- 
This 


matic fever or heart disease or both 
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latter sample was highly selected and non 
representative of the school population. 


Method 


\ diagnosis was recorded for each child 
examined. The diagnosis was arrived at by 
simple stethoscopic examination of the cardio 
vascular system. The examinations were done by 


teams of physicians with long experience in pedi 


atric cardiology. A diagnosis of potential rheu 


assigned only when the 


matic heart disease was 

child had no evidence of heart disease but either 
appeared to be in the acute rheumatic state or 
gave a history of rheumatic state, in the past, 


which was so clear-cut that there was no question 


in the minds of the examiners. Of the total 10,990 


children in the regular sample who showed no 


evidence of heart disease at the time of the study, 


5.3% had a reported diagnosis of the acute rheu 


matic state in the past but only about 0.9% of 


the total were designated as having potential 


rheumatic heart disease for purposes of this study 


\ diagnosis of definite heart disease was as 


signed only upon full agreement of two examiners 


If either examiner had any doubts, a diagnosis 


ot suspected heart disease was recorded 
diagnosis were those recom 
Heart 


physical 


The criteria of 


mended by the American Association ® as 


they apply to findings on examination 


without laboratory or other diagnostic aids, largely 


on auscultatory findings. These criteria were ap 


conservatively, especially with regard to 


plied 


systolic murmurs in the apical area. Unless such 


a murmur was high-pitched, transmitted to the 


axilla, and accentuated by exercise and shift of the 


patient to the left lateral position, it was not 


labeled as definite mitral insufficiency In the 


auscultatory differentiation of physiologic mur 


murs from murmurs of congenital heart disease, 


especially those that occur at the base or along 


the left sternal border, we generally regarded as 
physiologic those that were medium-pitched, rather 


vibratory, and showed change in quality with 


respiration and change in position. There was a 
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further element of conservatism in that the exan 


iners, because of their tended to kx 


experience, 


nore concerned about the dangers of overdiagnosis 


underdiagnosis of heart disease 


Findings 


The distribution of diagnoses, after re 


moval of those persons for whom some 


characteristic was unknown or not 


mayor 
specified, is shown in Table 1. The apparent 


discrepancies between these figures and 


those previously reported '* are due to the 
few re 


exclusions mentioned above and a 


visions of diagnosis after review of the 


wae 

lhe distribution of diagnoses within each 
sample is what is to be expected from the 
difference in the nature of the samples 
Although the prevalence of definite heart 
ven times greater in the extra 


disease is s¢ 


subjects than in the regular sample, the 


distribution of etiologic types of definite 
heart disease is the same in both groups of 
examinees 

Because of the frequency with which in 
nocuous murmurs occur in children and be 
that the of 
murmurs is the principal problem in_ the 
childhood 
be of 
the 


36.5% had physio 


cause of the fact evaluation 


our 
Of 


heart disease, 


diagnosis of 


observations some interest 


total 


may 


children in regular sample 


] >? 


the 


mean age, vears), 
logic 


ippeared that the proportion of 


murmurs as the only findings. It 
children 
with such murmurs decreased slightly with 
increase im Females had such murmurs 


age 


somewhat more frequently than males, and 
Spanish Americans had them somewhat less 


frequently than Anglo-Americans, but thes« 


TABLE 1.—/Dtstribution 


Regular Sampk 


Study Diagnosis 


No heart 
Physiologic murmur or 
Potential rheumatic |} 
Suspected heart disease 


disease 


eart 


und CHD 


ytal diagnoses 


PROGRAM 


differences are probably accounted for by 
differences of age. 


Physiologic murmurs were recorded as to 


the precordial area where best heard and 


Those desig 
best at the 


divided into five categories 


nated as “base” were heard 
pulmonic or aortic areas, with the former 
those “left 


were heard best in the third, 


predominating; designated as 
sternal border” 
fourth, or fifth interspaces at the left border 
of the sternum, while murmurs heard dif 
fusely and not well localized were designated 
Apical and 
Left 


as “most of the precordium.” 
“other” sites made up the remainder 
sternal border murmurs made up 73% and 
basal murmurs made up 18% of the total 
There were no appreciable differences in the 
site of maximum intensity as related to age, 
sex, or race, in the regular sample 

Given our conservative criteria for the 
diagnosis of potential rheumatic heart dis 
ease, it is found that none of the 96 regular 
subjects were so diagnosed because of active 
rheumatic state at the time of examination 
Of the 80 extra subjects diagnosed as hav 


ing potential rheumatic heart disease, 7, 


8.8%, had clinically manifest active rheu 


or 


matic state (6 with active polyarthritis, 1 


with active chorea) at the study examina 
tion. The majority, then, were diagnosed 
the basis of a clear-cut history of the 


state 


on 
rheumatic at some time prior to the 
study. 

The 


examined in the regular sample who were 


proportion of the total children 


thought to have the active rheumatic state 
The 


| yrocess 


low diagnosis of 


had 


surprisingly 
the 


was 


activity of disease to be 


Study Diagnoses by Sample 


Extra Sample 


Per Cent Per Cent 
1.12 26 4.40 
5 32.67 
4.70 
1.453 


6.7 


100.00 100.00 
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Actwe Rheumatic State and Rat 


1,000 Examinees 


Regular 
Clinical Manifestation of 
Active Rheumatic State 


Polyarthritis 

Chorea 

Carditis 
Definite 
Suspected 


made on clinical evidence without labora 


tory aids. It was made conservatively. Every 
effort to 


grader in the regular sample who was not 


was made examine every sixth 
in school at the time of the study examina 
tion but suspected of being out of school 
because of an acute illness which might be 
We do not feel that 


the observed rates for active rheumatk 


active rheumatic state. 
state 
are low to any significant degree as a result 
of missing those homebound by active dis 
ease. Table 2 gives the data. 

It Table 2 
two the regular sample had clinically 


will be seen from that only 
of 
definite active rheumatic carditis. These two 
cases were included in the diagnostic group 
of definite rheumatic heart disease, so that, 
of the latter, 2.6% also had definitely active 
the group, 
responding proportion was 4 out of 84, or 
48%. lable 


2 had more than one manifestation of the 


carditis. For extra the cor 


None of the persons shown in 


TABLE 3.—Cases of Rheumatic Heart 
Distributed by Certainty of Diagn 
Sample, and by Valvular Lesion 


Definite RHD Suspected RHD 
Valvular Lesion * 
Regulars Extras Regulars Extras 
Combination of valvular lesions 
M. I. alone 40 
M. 8. alone 
A. I. alone 
M.I.+M.8 
-+A.L 
M.8.+A.I 
M.1I.+ M.8.+A.1I 
Not specified 


Total cases 
Individual valvular lesions 
M. I. 67 
29 
A. I. 14 
Not specified 0 


M.8 


Total lesions 110 


*M. L., mitral insufficiency; M. 8., mitral stenosis 


sortic insufficiency 
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Sample Extra Sampk 


Rate per 1,00 


Rate per 1,000 
Examinees 


Examinees 
0.0 ) 3.5 


4 


active rheumatic state at the time of exan 


ination. 
There were 211 children in whom a diag 
disease was 


of 


heart 
the 


study. They are shown in Table 3 in rela 


of rheumatic 


nosis 


seriously considered at time this 


tion to the degree of certainty of diagnosis 
that the 211 


subjects in both groups, 160, or 76%, could 


Table 3 indicates of total 
be labeled as having definite rheumatic heart 
disease. Of those with definite heart disease, 
the proportionate distributions of lesions in 
the regular and extra groups are remark 
The 


heart disease points up the fact that a major 


ably similar. group with suspected 


diagnostic problem is the differentiation of 


mitral insufficiency from apical area systolic 
physiologic murmurs. 

Che 
heart disease found in the study to earlier 
the 


relationship of definite rheumatic 


rheumatic state or 


lable 4 


diagnosis of acute 
heart disease is shown in 
Some caution must be used in interpreting 


Table 4. The data to 


inquiries to a simple questionnaire submitted 


represent responses 


to the parents of each child. The answers 


represent the parents’ knowledge of diag 


Answers Ouestions Relat 
Diagnosis of the Acute Rheumati 
of Heart Disease n Definit 
Rheumatic Heart Disease Casvs, 
Both Samples 


TABLE 4 
Previous 


State or 


Previous Diagnosis of 
Previous Diagnosis of Heart Disease 
Acute Rheumatic State 

Not 


Stated 


Answer Answer 


No” is “Yes 
Not stated 49 
Answer is “*n 0 


Answer is ‘‘yes 


Total 
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noses which may have been made at an 


When 


In response to the question, there are no 


earlier date. no statement is made 


grounds for rigorous interpretation. How 
ever, making the assumption that the “not 
stated” categories indicate no knowledge 
on the parents’ part that the child had ever 
had the diagnosis in question, it appears that 
40% of 


disease had previous diagnoses of both the 


about those with definite heart 


acute rheumatic state and heart disease 


lhose with a previous diagnosis of the acute 
rheumatic state made up only 19% of the 
total, and those with an earlier diagnosis 
were about 9% of 


of heart disease alone 


the total 160 cases 


In comparing the regular and extra 


as to previous diagnoses it can be 
that the 


rheumatic 


groups 


shown 50% of “extra” sample 


definite heart disease 


CASES of 
had had both diagnosis of the acute rheu 
state and of heart disease. The cor 


the 


matic 


responding figure for regular group 


was 30%, a difference to be expected be 


the different nature of the two 


cause of 

samples 
hese data are, at best, crude, and theu 

interpretation must be judged in the light 

of the method of collection of data and the 

assumptions made 

112 children for 


a diagnosis of congenital heart dis 


There were a total of 
whom 
Was considered 


Cam 


We were fully aware 
of the pitfalls in attempting diagnosis of 
specific lesions of congenital heart disease 
without detailed study of the individual case 
However, in the interest of determining the 
relative accuracy of diagnosis as based on 
simple cardiac examination in the field, the 
most likely specific lesion of congenital heart 
disease was recorded ( Table 5) 


lable 


nosis of congenital heart disease is attended 


5 indicates that, in the field, diag 


by more uncertainty than the diagnosis of 


rheumatic heart disease 


Study was made of those with definite 


congenital heart disease as to diagnosis of 
both 


point 1S 


disease or 


This 


rheumatic state or heart 


prior to this investigation 


PROGRAM 


Taste 5.—Caves of Congenital Heart Diseas: 
Distributed by Certainty of Diagnosis, by 
Sample, and by Most Likely 
S pee t fic Lesion 


Regular Sampk Extra Sampk 
Most Likely Lesion 
Definite Suspected Definite Suspected 
D H. D 


H.D H. D. H 


Auricular septal defect 
Ventricular septal 
defect 
Patent ductus 
Coarctation of the aorta 
retralogy of Fallot 
Other lesions 
Dextrocardia 


considered because of frequency with which 


the presence of a murmur of congenital 


heart disease is erroneously interpreted as 
evidence supporting a diagnosis of the acute 
heart dis 


state or of rheumatic 


The 


rheumatic 
ease or both 
in Table 6 
lable 6 is set up in the same fashion as 
lable 4 as to the 
reliability of the data and by making the 


relevant data are given 


With equal reservation 


same assumption, it can be seen that 33 of 


had 


However, 7 ot 


62. or! 53%. a previous diagnosis of 


heart disease these 33 had 
than 
14%. of 


the 62 had an earlier diagnosis of the acute 


a diagnosis of rheumatic rather con 


genital heart disease. Only 9, or 


rheumatic state. This contrasts sharply with 
the 160 


disease, 60% of whom had a prior diagnosis 


cases of definite rheumatic heart 


of the acute rheumatic state 


Comparison of the regular with the extra 


group shows about the same pattern with 


regard to previous diagnoses except that 


Ouestions Relative t 
Diagnosis of the Acute Rheumaty 
State on Heart Disease m Definiti 
Congenital Heart Disease Cases 
Both Samples 


TABLE 6 inswers 


Previous 


Previous Diagnosis of 
Previous Diagnosis of Heart Disease 
Acute Rheumatic State 
Not Answer Answer 
Stated is “No is “Yes 


Not stated 23 ( 
Answer is *‘n« 0 ‘ 
Answer is “yes 0 2 
rotal 23 6 
* Figures in parenthesis are the number of such cases in which 


the answer specified that rheumatic heart disease had been diag 
nosed 
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TABLE 7 


1. JOURNAL OF DISEASES OF CHILDREN 


Comparison of Screening Diagnosis with Diagnosis Resulting from Detailed 


Clinical Follow-Up Within a Two-Year Interval 


Diagnosis at Time of Follow-Up 


o Heart 
Disease 


Screening Diagnosis 
RHD 
Definite ‘ 38 
RHD ) 
CHD 
RHD+CHD 
Suspected 
RHD 
CHD 


Total 


most of the previous diagnoses of rheu- 
matic heart disease fell into the extra group 

Three children were thought to have both 
and definite congenital 


definite rheumatic 


heart disease. The three combinations diag 
nosed in the field were mitral stenosis plus 
atrial septal defect, mitral insufficiency and 
stenosis plus ventricular septal defect, and 
mitral insufficiency and stenosis plus sub 
aortic stenosis. Two of these children were 
in the follow-up group. One was diagnosed 
on more detailed study as having combined 
heart disease and the other as having rheu 


matic heart disease only. 


Evaluation of the Screening Procedure 


Any time a case-finding program is con 
templated, an effort must be made to esti 
mate the efficiency of the test being used as 
Such an estimate 


For the 


the tool for finding cases 
requires a standard of reference 
present study, diagnosis made by simple 
stethoscopic screening will be taken as the 
measure of the tool and the diagnosis fol 
lowing detailed study in the clinic will be 
taken Such 


a comparison is necessarily limited to those 


as the standard of reference 


were known to be followed up with 


total of 74 


The details are shown 


who 
detailed diagnostic studies, a 
children in this case. 
in Table 7 

It appears that in this small sample of 
the total persons with a field diagnosis of 
suspected or definite heart disease there was 
agreement with clinic diagnosis in 62, or 
84%, of 74. 

From Table 7 it 
for those cases thought to be definite heart 


can also be seen that 
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Definite Heart Disease 


CHD 


Suspected Heart Disease 


RHD+CHD RHD CHD 


l l 1 


both screening and follow-up 


clinic diagnosis there was agreement as to 


disease on 


etiologic type in 53. or 93%. of the 57 cases 
In an attempt to determine the specificity 


of diagnosis of lesions of congenital heart 


disease by simple screening examination, an 


estimate was made of the frequency of 
agreement between the field diagnosis and 
detailed 


There were known to be 16 children 


that resulting from study made 
later 
who were diagnosed in the field as having 
definite congenital heart disease and who 
were later given a complete diagnostic study 
in one of the cardiac clinics of the Univer 
sity of Colorado Medical Center, with which 


For 


agreement as to 


were associated 


100% 


the field examiners 


these 16, there was 
the fact of 


as to etiologic type (one field diagnosis of 


heart disease, 93% agreement 


congenital heart disease was changed to 
rheumatic heart disease after study in the 
clinic), and 75% agreement as to the specifi 
lesion 

It is 
conclusions 


However, it does indicate that where 


admitted that no hard and _ fast 


can be based on such a small 


group 
screening examinations are done by com 
petent pediatric cardiologists a fair degree 


Comparison of Screening and 


Follow-Up Diagnoses 


TABLE 8 


Standard of Reference * 
Screening Diagnosis — Total 
No Definite Suspected 
Heart Heart Heart 
Disease Disease Disease 
Definite heart disease ‘ 57 2 
Suspected heart disease 5 3 5 


Total 60 


* Findings by detailed clinical study 


1958 


Vol 
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accuracy can be achieved in diagnosis 
specific lesions of congenital heart dis 
ise 


Che 


specificity of the 


estimates refer to the 


loregoing 
screening test, or the 
relationship of true positives (field diagnosis 
confirmed on follow-up in cardiac clinics) 
held 
Equally important is the estimate of sensi 


Chis 


how ever, since there are no data 


to the total positives by diagnosis 


test cannot be made, 


tivity of the 
as to the 
number of false and true negatives resulting 
from the screening test 

There was one known false negative 
field 


“probable physiologic murmur,” 


ind probably more. Because of a 
diagnosis of 
the suspicion raised lead to further study 
A coarctation of the aorta was found and 
corrected surgically. 

Without data 


of screening procedure cannot be 


as to sensitivity, the effi 
ciency 
estimated. An estimate of specificity alone 


is not enough 


Summary 


Report is made of the characteristics of 
11,151 


school children and 1702 other children in 41 


heart disease found in sixth-grade 


of Colorado’s counties. The expectancy of 


finding heart disease in the two different 


groups is illustrated. Data are presented to 


indicate the problems of case-finding in 


certainty of diagnosis of heart 


Che 


etiologic type and by lesion is shown. Evi- 


distribution of heart disease by 


dence 


is presented as to the diagnostic 


accuracy of a simple cardiac examination 


PROGRAM 


carried out under field conditions by teams 
of physicians expert in pediatric cardiology 
Where field of definite or 


suspected heart disease were followed up 


diagnoses 


by detailed diagnostic studies within a period 


there was agreement as to 


heart 


of two years 


certainty of the presence of clisease 
in 849% of 


The efficiency of the simple stethoscopi 


Cases 


screening procedure for detection of heart 
disease in mass screening of children cannot 
This 


is true because there is no standard of refer 


be estimated from the data available 


ence which could be applied to all those 


screened. There is no way of knowing how 
many false-negative tests occurred 

This paper is presented for the benefit 
of those who may consider undertaking a 
similar case-finding program 
Michigan, 
Mich. (Dr 


School ot Public 


Dodge) 


University of 


Health, Ann Arbor, 
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Congenital Aortic Stenosis in Young Children 


With » pe ial Referenc [ Ph 


Irterial Puls. 


cardiography and Indirect 


Tracings 


A. A. EGGINK, M.D.; H. A. Ph. HARTOG, M.D., and FRED KUIPERS, M.D., Amsterdam, Netherlands 


Introduction 


Che diagnosis of congenital aortic stenosis 
Many of 


stenosis 1n 


in children can be missed easily 


the symptoms indicating aortic 


] 


an adult, like dyspnea on exertion, dizziness 


with occasional syncope, or left ventricular 


hypertrophy, were not present in 


our patients In childhood  incip 


moderate forms of aortic valvul 
prevail 


1-4 | 
Stressed the in 


Several authors have 
portance of 


taken 


We feel that direct tracings obtained 


tracings of the arterial pulse 


wave, from the brachial or carotid 


artery 


by puncture of a main artery cannot | 


performed routinely because of the dis 


comfort to the child. Moreover. the 


trac ings 


trom the brachial or radial artery are likely 


to be less typical than those from the carotid 


artery, which is closer to the aorti ilves 


Also, curves derived from the arterial | 


wal 


1 


may give more imtormation§ in ular 


aortic stenosis than tracings 


luminar pressure (Fig. 1 these 


reasons, we have obtained indirect 


tracings 
from the carotid artery, which can be done 


easily even in young children is paper 


presents the additional evidence supplied 


by arterial-pulse-wave tracings that sup 
diagnosis of congenital aorti 


children. In 10 


pe ted the 


stenosis in 38 additional 


patients the diagnosis was established prior 


pulse tr 


to the introduction of arterial | 


icing’ 
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Methods 


acings were I! ade 
ippropriate plastic membrane over 
wert 


The pulse waves 


] 


piece of rigid polyethy 


piezoelectric microphone whicl 
nultichannel I writing 


Mingograph No. 42) 


used b 


(typ 
has beer 
shows 


pulse wave 


sound, followe 
di roti 
blood 


follow 


the rebound of the 
10OTrthe valves may 


rise after the first he 


be interrupted | 


Anacrotic notches, howev 


In patients not suffering 


Vibrations are seen near the 


shortly after the beginning of 


curve, while 


Investigations 


Among 900 patients seen in the heart 


station of the pediatric clinic of the Um 


versity of Amsterdam, 48 were recognized 


to have congenital aortic stenosis on the 
basis of typical changes in the phonocardi 


lhe 
birth on or at 


gram and carotid artery curve pres 


ence of the murmur from 


least from early infancy, and the absence of 


1 history of rheumatic fever indicate the 


congenital origin of this condition. Of the 


48 patients 34 were boys and 14 were girls 


Che age when the heart murmur was firs 


ses, Z 1 


detected was under 2 years in 26 «¢ 


+t years in 8 cases, 4 to 6 years in 4 cases 


and 6 years or over in 10 cases 


Clinical Mantfestations Left ventricular 


was only half of 


he 


hypertrophy present in 


] 


the patients maximal intensity of the 








oftenest located im tl I a Tt severe Stenosis this 
stal space, but t Wa ite 1 vy small 


t of the sternur lable findit gs im rheumati 
ur Grade 1 to 3, loudest ort Iwular « : diastolic murmurs 
fourth intercostal sp were 1 «curred more frequently 
the sternun ! ae older. In two childret 
ipexX, Was In vere absent 


TM ired at 
be assumed 
showed bicuspid wrti valves that were slightly 


starting stenosed at 1 but became immcompetet 


stenosis is severe the murmur ma Puls: Tracings \nacroti 


v the whole length of the systole, but notching and vibrations were present in all 


nterval ilways present between tl patients. A reproduction of a typical tra 


the murmur and the second sound ing of the carotid artery pulse in congenital 
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ot caroti rter 
j 


cdiamond-snhaped s§ 


Fig. 2.—Tracings pulse 
- Eggs ; 


lemonstrates early 


Meas 


urve 


aortic stenosis is given in Figure 2 
urements of various constituents of the « 
were done in 19 Cases showing evidence of 
left ventricular hypertrophy and in 19 other 
cases of congenital aortic stenosis without 


hypertrophy. Tracings obtained in 34 con 


trol children were similarly analyzed. The 
mean values for ascending time, peak time, 


time 


ascending 


The Wilcoxon 


whether dif 


their combination, and the 


index are given in Table 2 
test was used to determine 
ferences in mean values had statistical sig 
nificance. 
cation of Maximal Intensit) 

»f Murmur 


TABLE 1.—L 


2d right intercostal space 
2d-3d left intercostal space 
Both left and right * 


* There were one case of patent duct and one 
stenosis, respectively, and two coarctations 
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ypical for aortic stenosis. Phonocardiogt 


he ascending time is the time elapsing 


between the onset and the peak of the 


iscending leg of the curve. The mean value 


for the aortic stenosis group (() 13 second ) 
is greater than in the control group (0.096 


second). The peak time, e. g., the interval 


between the peak of the curve and the 


the dicrotic notch, is not different 


onset of 


in the two groups. The precise determina 


tion of the end of the ascending leg of the 
curve is occasionally difficult, owing to the 
vibrations occurring at the top of the curve 


in aortic stenosis. This partly explains why 


the scatter of individual values in the pa 


tients is so much larger than 1n the controls 


or this reason, the mean value was cal 


culated for the combined ascending and 


peak times. This resulted in slightly less 


variation of individual values but also in 


relatively less difference between the mean 
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Mean 
\ 
| 


r 4 { 


pr Pere 


Variou 
Tracmags m 
Congenital 


mmparison of 


Pulse Wave 


Determinations 


} 
rmai ( 


Obtained 
hiuldren and t At 


alue 


dren with 


riic Stenosts 


Ascending 


lime * 


icular hypertrophy 


tricular hypertrophy 


Finally 


ne index was calculated by 


| and controls 


Lille 


the 


s for patients 
ascending-tir 
the time as a pe! 
of total 7 An 
in the mean value for this index is 
left 


stressed 


expressing iscending 


entag the pulse period 


increase 


present in patients with ventricular 


as has been by (7eT 


hypertrophy 


s 


ritsen 


Comment 


From our data it can be concluded that 


and the ascending-tim« 


Al 


In 


the ascending time 
prolonged in aortic stenosis 
though the probability that 


for control children and chil 


index are 


differences 


an values 


dren with congenital aortic stenosis are duc 


1 
c 


to chance is very slight, the individual values 


a considerable variation, especially in 


> 


o) 


she Ww 


1ortic stenosis I ig. Therefore, the 


ot 


leasurement ascending time or ascend 


time index in individual cases will con 


evidence to the diagnosis of aorti 


ing 
tril 


pute 
stenosis in only a minority of the patients 


It be 
time does not depend on the degree of aortic 


of 


has to realized that the ascending 
the 


of 


stenosis only but also on presence 


compensatory hypertrophy the left 


ventricle and of 


Individual 


iscending-time 


the elasticity of the aorta 


values for ascending time and 


index will reflect the in 


fl; 


it 


rence of various forces, only one of then 
No 


pro 


being degree of aortic stenosis 


the 


correlation was found between the 


of the ascending time and the 
severity of the stenosis as derived from the 


hypertrophy 


longation 


presence of left ventricular 


In 14 patients an additional congenital 


malformation of the heart was present 


{ lable 3) The con 


of the aorta and malformation of the aorti 


bination of coarctation 


valves has been reported before Patients 


with a patent duct or coarctation combined 
have been 


the 


with valvular aortic § stenosis 


operated upon. In those cases con 


tinuous murmurs of patent duct and the 


late systolic murmurs of coarctation disap 


peared, while the characteristic early 


murmur and the abnormal carotid 


remained. When surgical cor 


systolic 
artery curve 
rection 1s contemplated in these patients a 
complete diagnosis should be made before 
hand to prevent disappointment of parents 


and surgeon. In none of our cases was the 


valvular stenosis severe enough to preclude 
surgical treatment of a patent duct or coarc 
tation of the aorta: on the contrary, all those 
markedly benefited from it 


patients have 


The 


septal defect was made on evidence obtained 


diagnosis of concomitant ventriculat 


cardiac catheterization. In one case the 


of 


by 


valvular pulmo 


simultaneous presence 


nary and aortic stenosis has been established 


4) 


Since we use indirect arterial pulse trac 


ig 
nN 


ings routinely in children with heart dis 
the number of cases of valvular aortic 
Many of these 


ease, 
stenosis is relatively large 
children had 
{ Table 4 -P 
malformation had been recognized 

We 


surgical proof of 


erroneous diagnoses before 


or only their concomitant heart 


anatomical or 


of 


that 


presence 


are well aware 


the aortic 


stenosis is still lacking in our cases. Though 
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Fig. 3.—Distribution of individual measurements of various constituents of irotid 
artery curve, with mean (—) and standard deviation ( ) for ascending time (uppet 
left), peak time (upper right), ascending time and peak time combined (lower left), and 
ascending-time index (lower right). Values obtained in control children are shown on the 
ieft columns; those from patients with aortic stenosis, in the right columns. Patients wit! 
left ventricular hypertrophy are indicated by an 
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VITAL AORTIC STENOSIS 


3.—Malformations of the Heart Concomitant diagnosis of valvular aortic stenosis can be 
vith Congenital Valvular Aortic Stenosis 


made with confidence, even when signs of 


Malformations left ventricular hypertrophy are absent by 


No 


KCG or x-ray examination However, 


Vascular ring : : 
Patent duct when hypertrophy of the left ventricle is 
Coarctation 5 : , 
Valvular potenanis chemesie : 
cated oF pee defect ABLE 4.—Diagnosis in Thirty-One Cases Before 
t and left pulse difference Introduction of Carotid Artery Curves 
| septal defect 


in most of the affected children a carotid Mitral insufficiency 
Ventricular septal defect 


shudder can be detected, its palpation may Atrial ~ home 
. Coarctatior 


The carotid artery curve ind Pulmonary stenosis 
. Vascular ring 


Aortic stenosis 


phonocardiography ire each indispensabk 
in the cardiologic examination of children 


Wher these trac ings are conclusive, the 










































































Withdrawal tracing to R.V. EM] ELEMA 


} Above, typical curve © aortic stenosis. Middle part, diamond-shaped early 
murmur. Lower part, withdrawal tracing from pulmonary artery to right ventrick 


onstrating the presence ot! valvular pulmonic stenosis 


al 
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present a slight poststenotic dilatation of the 
ascending aorta may be seen at fluoroscopy. 
Calcification of the aortic valves could never 
be demonstrated in our cases, though it 
may be found in adults with congenital val 
vular stenosis. In our children the aortic 
stenosis was probably of congenital origin, 
because of the early ave when the murmur 
was discerned for the first time, i. e¢., when 
rheumatic fever is still very rare. Moreover, 


no history of rheumatic fever could be 
elicited in our cases. 

Combination with other malformations of 
the heart is frequent and lends further sup 
port to the hypothesis that valvular aorti 
stenosis in these children is of a congenital 
nature. In one of our patients subacute 
bacterial endocarditis has developed. It is 
that a 


is more susceptible to bacterial infection. 


well known malformed aortic valve 


No clear difference is known in auscul 
tatory and x-ray findings and in pulse-wave 
tracings from patients with valvular aortic 
or subaortic stenosis, Catheterization of the 
left heart may give more information but 
has not been performed in our patients. It 
is thus possible that in some cases of our 
series the site of the stenosis may be sub 
aortic rather than valvular. Catheterization 
of the right heart has been done only to 
the 


Subjective signs were notably ab 


confirm presence of other congenital 


defects. 


sent in the majority of our cases. Com- 


plaints about shortness of breath could not 


be found in most children, and only two 


may have had an occasional syncope 


Prognosis Progress of the disease dur 


ing childhood usually gives minor complaints 
only, but some cases may show progressive 


enlargement of the heart. Then cardiac 


failure and syncopes may follow in short 


Therefore, regular examination is 
Sudden 


three of our patients, in all after relatively 


time. 


necessary. death has occurred in 


heavy physical exertion: One died during a 


bicycle race; one, during a forced walk, 


and one, during a painful reposition of a 


broken arm. The importance of a timely 


diagnosis is evident, so that physical activi- 
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ties can be curtailed. Even minor surgical 
procedures, when painful, should be per 
formed with precaution. 

Therapy 


stenosis has often been performed 


Surgical correction of valvular 
aortic 


in recent years. Though the mortality 


in children is lower than in_ adults, 
the risk of aortic insufficiency is not to be 


The 


sufficiency as a 


minimized. occurrence of aortic in 


result of the procedure 
increases the necessary cardiac output by 
two to four times.!” 

In some of our patients progressive en 
the 


made surgical treatment mandatory 


largement of heart and syncopes have 


Summary and Conclusion 
In young children the presence of con 
genital aortic valvular stenosis may not be 
detected, especially as the stenosis is only 
combined with other 


mild and sometimes 


more malformations of the heart 


We 


carotid artery pulse and phonocardiography 


serious, 


have found indirect tracings of the 


to be most useful adjuncts in the examina 


tion of the heart, ones that can be easily 


performed even in very young children 
The findings in 48 children suffering from 
congenital aortic stenosis are presented 

Various constituents of the carotid ar 
tery pulse tracings were measured and com 
pared with the values of normal children 
Although the ascending time and ascending 
time index are each prolonged in aortic 
stenosis, it is also shown that determination 
of these values in individual cases will be 
helpful in establishing the diagnosis in only 
a third of the patients. 

The diagnosis is important because under 
liable to 


Especially when the risk of surgical 


strain these children are sudden 
death. 
correction will have diminished, more pa 
tients may become eligible for surgery. 

University of An 


Department of Pediatrics, 


sterdam 
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Prednisone in the Treatment of 


Children 


Allergic Diseases in 


SAMUEL J. LEVIN, M.D., and PHILIP ADLER, M.D., Detroit 


Two recently synthesized and developed 
steroid hormones, prednisone and _ predni 
solone, have given promise of having all the 
advantages of their precursors, cortisone an:l 
hydrocortisone, while obviating many of th 


undesirable side-effects of the older prepara 


tions.'* These side-effects, which were 


noticeable even with the short-term use of 
the older preparations, included sodium and 


water retention, potassium depletion, moon 


facies, and hypertension 
, 


Prednisone is an analogue of cortisone, 


whereas prednisolone is a similar analogue 
of hydrocortisone. They are obtained by the 
dehydrogenation of the carbon atoms in 
Positions 1 and 2 of the steroid nucleus, re¢ 
sulting in a double bond between C, and Ce 
{ Pig. - 

Clinically, they appear to have 
effect of 


from three 


to five times the cortisone and 


from two to four times the effect of hydro 
cortisone.*** There appears to be little dif 
ference between the clinical effectiveness or 
dosage of prednisone and of prednisolone.*° 
Therefore, we decided, as a matter of simpli 
fication, to use prednisone exclusively when 
streoid therapy was indicated for allergic 
conditions in this series of patients 
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Several reports on the use of these newer 


steroids in the treatment of allergic con 


ditions have recently appeared. Most of these 


have concerned themselves with adult pa 


tients. Most of the patients treated wer: 


on long-term therapy. For instance, Criep 


children out of 96 patients 


reports on 18 


Arbesman and Ehrenreich? re 


ported on 11 children out of 101 patients 
Brown and Seideman ® reported on the uss 
of these hormones in 157 patients with hay 
fever or allergic rhinitis but did not specify 


Mi re 


repr rted on 


how many children were treated 
recently, Siegel and associates § 
the use of prednisone in the treatment of 
allergic disorders in 16 children 


The 


our experience using prednisone in 85 chil 


purpose of this report is to detail 
dren with acute allergic manifestations and 
to emphasize not only its effectiveness but 
its great value and safety when used pri 


marily for short-term therapy. 





IN ALLERGIC DIS! 


Method and Materials 


ussed in this report art 
w from the allergy 


ildren’s Hospital of Michigan. All pa 


lerwent omplete liagnostic studies, 


history, physical ex 
ry studies (complete bloo 
chest x-Tra\ und tuber« 
*st when indicate 
tests by bot! 
indicated 


study 


childres 
predn 


thus { 


it treatme! 
the correct dosage, cli 
status of these patients 
with the older 


or none 
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required prior to the inception of standard 
allergic management and procedures, in 
order to bring the acute symptoms under 
control so that allergic investigation could 
initiated. Of these 30 patients, all of 


whom have now been treated for more than 


be 


six months, only 5 have subsequently re 
quired more prednisone. 

Respiratory infection was the initiating 
mechanism in necessitating the use of pred 
nisone in 60 out of the 82 courses of pred 
nisone given to these 55 asthmatic patients 
Prednisone was given in the manner out 
lined in Table 2 along with full doses of 
the appropriate antibiotic or chemothera 
peutic agent and other symptomatic therapy. 
Twelve of the remaining twenty-two courses 
were given to patients suffering from asthma 
associated with seasonal pollinosis. There 
was no definite etiologic agent precipitating 
the remaining 10 
When 
evidence of infection, antibiotics were not 
We feel 


Status 


asthma for courses ot 


prednisone. there was no definite 
given along with the prednisone 
that 


asthmaticus develops before using predisone 


one should not wait until 


If the patient does not experience relief 
within 12 to 24 hours after the onset of 
severe wheezing by the use of bronchodila 
tors, expectorants, and antibiotics, if neces 
sary, then predisone is begun as outlined in 
Table 2 

When prednisone is given in this manner, 
is dramatic 
hours afte 


Antibacterial 


relief of wheezing and dyspnea 
to 12 


prednisone therapy is begun 


and occurs within 8 
and symptomatic therapy is continued along 
with the prednisone, and the former is con 
tinued for 48 hours after cessation of pred 
nisone. 

When prednisone was administered in this 
way, we had only 6 patients of the 55 whos« 
asthma recurred immediately after the pred 
isone was stopped. Of these six patients, 
four could be maintained on symptomatic 
therapy and two required another course of 
prednisone. One of these two is the patient 
requiring continuous maintenance therapy. 


This patient is extremely sensitive to even 
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minute amounts of antigenic material, and 


desensitization has been difficult and slow 


to accomplish. However, when taking 5 
to 7.5 mg. of prednisone per day he is 
symptom free and able to lead a normal 
existence. He has been taking this modest 
dose for five months and has shown no evi 
dence of moon-face, hypertension, undue 
weight gain, or potassium depletion.* 

We have been impressed with the efficacy 
of prednisone used in the manner outlined 
asthmaticus not 


None of 


quired hospitalization for status asthmaticus 


status was seen in this 


group. these 55 patients has re 


since he has been treated as outlined above 


ll. Atopic Dermatitis ——Eleven patients 


suffering from severe generalized atopic 


the 
Of these 11 patients, prednisone 


dermatitis required systemic use of 
predisone 
was required in 8 at the onset of treatment 
to obtain sufficient normal skin in order to 


do 


It was necessary in the other three patients 


selected scratch and intradermal tests 


because of a severe flare-up during cd 


sensitization treatment 


Following the administration of predni 


sone to these children, remission of th 


iatitis was noted in 36 to 48 hours afte 
Chis 


was manifested by decrease in erythema, 


dern 


the initial dose was given in all cases 


diminished oozing, and a marked subjective 
Prednisone was adminis 
Table 2 


was noted that a decrease in dosage below 


relief of pruritis 


tered as outlined in However, it 


certain level—usually below 10 mg. pet 


day—caused a recurrence of the dermatitis, 


which then required larger doses to be sup 
pressed 


\s with the use of the older steroids and 


corticotropin, it was noted that the dermatitis 


recurred promptly after the cessation of 


systemic prednisone therapy unless, by the 


time of completion of such therapy, othe 


measures, which included specific desensiti 


zation, elimination of environmental and 


* This patient’s dosage has gradually been 


duced to 2.5 mg. twice daily and at time of pub 


lication, he still has not shown any undesirable 


side-effects 
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contact factors, and dietary and local treat 


ment to combat the dermatitis, had been 


effective 
We 


systemic prednisone in milder cases of gen 


have not found it necessary to use 


eralized dermatitis nor in cases of 


localized flexural eczema, relying in these 


atop 


instances on the judicious use of local 


measures, which have included antiphlogistic 
soaks, topical steroids, coal tar preparations, 


and antibiotics when necessary, in addition 


to specific desensitization 


In the main, therefore, with atopic det 


matitis, systemic prednisone was used in 


itially when necessary so that the usual 


methods and tools of allergic management 


could long-tern 


come into play for the 
therapy of this disease 

lll. Perennia 
nal P 


fered 


Allergic Rhinitis and Seas 


llinosis—Eighteen patients who suf 


from either seasonal pollinosis ot 


allergic rhinitis are included in 


Five patients had perennial al 


perennial 
this study 


rhinitis; thirteen suffered from sea 


lergi 
sonal pollinosis. They are included together 
because of a similarity of clinical symptoma 
tology and clinical responsiveness to both 
symptomatic and prednisone therapy. Pa 
tients who suffered from seasonal pollinosis 
or perennial allergic rhinitis which was 
complicated by bronchial asthma were in 
cluded in the group of cases of bronchial 
asthma 


Ten of the thirteen patients suffering 


from seasonal pollinosis presented them 


selves for the first time during their pollen 


season. They were suffering acutely from 


lacrimation, conjunctivitis, rhinorrhea, 


sneezing, and nasal obstruction and were 


not relieved by the use of antihistamines, 
eye drops, nose drops, or other symptomatic 
The 


were undergoing specific treatment for polli 


three patients 


treatment. remaining 


nosis and suffered relapses during their 
season 

Prednisone was used to relieve acute symp 
toms of nasal obstruction temporarily in all 


five of the patients suffering from perennial 


{dler 


allergic rhinitis while they were undergoing 
specific desensitization 

Relief of symptoms in all 13 children re 
sulted from the use of prednisone in 24 
to 48 hours 


10 patients 


It was necessary to give the 


suffering from seasonal hay 


fever, who had not previously received 


desensitization, maintenance doses of from 
5 to 10 mg. of prednisone per day for 5 
to 7 days and a few as long as 14 days while 
small 


This 


somewhat longer period of treatment did not 


treating them co-seasonally, with 


amounts of intradermal antigens 


result in any apparent side-eftects 


The use of prednisone in five children 


with perennial allergic rhinitis was likewise 
excellent, giving them relief from severe 
symptoms of nasal obstruction and sneezing 
while allowing desensitization to go on un- 
interrupted. Discontinuance of prednisone 


in these cases did not result im recurrence 
of symptoms while the patients were under 
specific allergic management 


child 


chronic urticaria was treated with predni 


IV. Urticaria Only one with 


sone. This child exhibited a chronic general 
ized urticaria which was intensely pruritic. 
Intensive diagnostic studies which included 
careful and complete history for food or 
drug relationships which might have caused 
the urticaria failed to reveal the etiologic 
agent; physical examination and laboratory 
hidden infection or 


studies failed to show 


any other definitive cause. Scratch and 
intradermal skin tests showed some positive 
reactions, and prednisone was begun at the 
onset of desensitization with specific inhal 
ants. The patient’s urticaria cleared com 
pletely while she was taking prednisone, but 
it relapsed after prednisone was withdrawn. 
She has subsequently had one other course 
of prednisone, during which her condition 
again cleared, and relapsed occurred after 
withdrawal of prednisone 

Our experience in this case is similar to 
other reports concerning the use of steroids 
in this disease ; that is, unless the offending 


cause 1s discovered and removed. the 
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urticaria returns promptly when the steroid 
is stopped.* 

The intensity of the patient's urticaria has 
gradually lessened over a period of three 
months, and it was felt that her symptoma 
tology did not warrant the risks of long 
term prednisone therapy 


Comment 


It is evident from the data presented that 
we have found prednisone an extremely use 
ful drug for short-term use in the treatment 
We 


from 


of various acute allergic states have 


found, as have others, that it is two 
n its antiallergic 


While some 


what dependent on age, weight, and severity 


effective 


to four times as 


propert ies as hydre cortisone 


of the allergic process, the dose required to 
suppress acute symptoms initially and for 
maintenance was found to be relatively high 
in comparison with that reported for adults 
This observation is in agreement with find 
ings on the use of other steroids in children.* 

Recent work by various investigators re 
lating changes in plasma protein composition 
to steroid administration reveals some of 
the metabolic effects of these hormones on 
various be dy constituents 

Serum paper electrophoresis performed 
on 121 asthmatic children by Tuft * showed 
lowered albumin and elevated a2- and y-glob 
ulin. The effect of 
phoretic pattern was to increase albumin 
effect on 


steroids on the electro 


and a,-globulin, to exert no 
previously elevated a2-globulin, and to de 
crease y-globulin levels toward normal 
Siegel et al.’° reported the results of 152 
determinations of plasma 17-hydroxycorti 
32 normal 


costeroids in 57 asthmatic and 


children. Included in this group of steroids 
are cortisone and hydrocortisone, the latter 
being the principal adrenocortical hormone. 
Plasma 17-hydroxycorticosteroid levels were 
determined in 57 asthmatic children at four 
stages in this disease: asymptomatic, mild, 
moderate, and severe 

The plasma levels of 17-hydroxycorti 
costeroids were significantly higher in pa 
moderate or severe symptoms, 


tients with 
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as compared with those in the asymptomatic 


or mild groups. In patients in the latter 
groups, the 


levels were not statistically different from 


two 17-hydroxycorticosteroid 


those of the normal controls. 
Siegel and co workers also recorded the 
plasma 


results of 57 determinations of 


17-hydroxycorticosteroid levels in 21 allergic 
children receiving variable amounts of pred 
nisone and prednisolone. They found that 


the levels in these children correlated di 


rectly with the amount of prednisone or 
prednisolone given, but no critical hormone 
level at which the majority of patients be 
came asymptomatic could be determined 
The effects of prednisone in various pul 


monary-function studies were noted by 


Barach et al."' in a group of adult patients 
In 21 of 30 patients tested both before and 
after a course of prednisone they found 
marked improvement in vital capacity and 
in the fast-expiratory-volume test. In eight 


patients tested before and after prednisone 


they found marked improvement in_ the 
maximal breathing capacity. These studies 
indicate a definite relief of the broncho 


spastic state of these patients and indicate 
that prednisone apparently exerts its bene 
ficial effect in bronchial asthma by reducing 
bronchial spasm 

In the lessened number and severity of 
side-reactions prednisone has a distinct ad 
vantage over its predecessors. Especially 
in the short-term use of prednisone, low 
sodium diets and the supplemental use of 


We have not 


encountered excessive weight gain, hyper 


potassium are not necessary 


tension, or any other major or minor side 
effect commonly associated with the use of 


steroids when we have used them in the 


manner outlined above 
However, this it not to say that predni 


sone is not a potent agent. Recently, a 


series of articles by Good et al.” clearly 
demonstrates the inherent danger in pro 
longed steroid administration in a_ variety 
of disease states. 

anasarca with pulmonary 


They report 


edema, hypertension with encephalopathy, 
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shock, thrombosis of the 


hyp yppotassem 


central retinal artery resulting in blindness, 


fluid retention 


schizophrenia, septicemia, perite 


status epilepticus due to 


paranoid 


I 


nitis, sept arthritis, and osteoporosis with 


pathologic fractures as serious untoward 


reactions to large doses of the steroid hor 
including cortico 


mones, prednisone and 


tropin, given over extended periods of time 
and occurring in pediatric patients 
Ixxperimentally, they have found steroids 
enhancing the carcinogenic effect of certan 
chemicals and influencing the incidence and 
rate of de velopment of diffuse degenerative 
vascular diseases as well as the activation 
of latent virus infections, Other reports have 
varicella in cor 


documented deaths due to 


tisone-treated children Good and his asse¢ 
ciates,'* however, have not observed any 
“serious untoward reactions” to the steroid 


when small doses have been used 


] f 


over short periods of 


hormones 
time, such as we 
idvocate 


\\ c 


the above 


therefore, feel strongly, in view of 


evidence, that, although the addi 


tion of prednisone to our armamentariun 
has given us potent antiinflammatory 
went which is extremely useful in combat 


ing acute manifestations of various allergix 


states, it is not a substitute for careful and 
specific allergic diagnosis and management 


We feel that except for a rare and excep 


tional case, the long term use of the drug 
is rarely indicated and that the drug when 
is fraught with serious risk for the 


so used 


patient 


Summary 


Our experiences with the use of predni 


sone in the treatment of various allergi 


states in 85 children are presented 
The 


for use. 


chemistry of the drug, indications 


and precautions required when one 
is using this drug have been discussed 


Prednisone for short-term therapy has 


been uniformly excellent for alleviating 


acute episodes of various allergic States, 


thus facilitating earlier allergic investiga 


tion or enabling long-term desensitization 


The 


short-term use of this drug has been almost 


therapy to continue uninterrupted 


completely free of the undesirable side 
effects noted with the older steroid prepara 
tions 

Some of the more recent work regarding 
the effect of prednisone on plasma protein 
constituents and on plasma 17-hydroxy 
corticosteroid concentrations and the effect 
of prednisone on pulmonary-function stud 
ies 1s reviewed 


We 


drug and other steroids in the treatment of 


feel that the long-term use of this 


diseases in children should be re 


allergic 


served for the very exceptional and ex 


tremely rare patients with intractable asthma 


or other chronic, debilitating allergic state 


and evidence to support this viewpoint 1s 


presented 


Even in such patients, thorough and per 


sistent efforts to uncover and treat specific 


and nonspecific causes should be continued 


so that eventually steroid therapy can be 
terminated 
Addendum 
Since this paper was submitted, we have 
treated four children with severe bronchial 


asthma requiring longer periods of mainte 
nance with prednisone than outlined above 
One patient was treated for four weeks, two 
for six weeks and one for three months with 


2.5 to 5 twice daily after initially re 


mg 
ceiving higher doses. No undesirable side 


effects were noticed in these patients 
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Excretion of Thiamine and Riboflavin by Children 


GENEVIEVE STEARNS, Ph.D.; LUCILE ADAMSON, M.S.; J. B. McKINLEY, M.S.; THEODORE LINNER, M.S., 


and P. C. JEANS, M.D.,+ lowa City 


Few reports are available on urinary ex 
cretion of thiamine and riboflavin by chil 


dren, in relation to different food sources 


in the diet. An opportunity for such study 


presented itself in connection with a study 
of utilization of various foodstuffs. Each 
child in the original study was given in 


succession a basal diet, which was planned 


as a diet adequate in all known nutrients 


and two experimental diets, wherein one 


food was substituted at two levels for the 
food in the basal 
0.47 


from 


given percentage of each 
intake 


riboflavin 


diet Phiamine varied from 


to 2.83 n daily intake, 


> 


9 
Ss 
0.79 to 3.2 addition, six 


0.35 


3 mg. a day. In 


children were given diets containing 


mg. or less of 


thiamine daily until urinary 


excretion of this vitamin had apparently 


reached a minimum level or until it was 


y desirable to increase the 


medicall 


intake 


dee med 


thiamine 


Materials and Methods 


84 six-day studies and 45 


children, 5 


The data comprise 


four-day studies of 21 girls and 16 


boys, who ranged in age from 434 to 13 years and 


16 to 42 ke 


determined 


in weight from Choice of age and 


sex of the subjects was largely by 


availability. One subject was a healthy 12-year 


old boy from a poor home who was housed nine 


months in the study ward and was the subject 
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of seven studies. Two children served as subjects 


while housed for therapy of squint; these chil 
dren were indigent patients. The other children 
came from a large orphanage; their habitual 
diets approximated those of the lower middle 
class. Milk and vegetables were available from 
the orphanage farm; bread was made with en 


None of the childret “saturated” 
before the study The 


amounts otf 


riched flour was 


with vitamins object of 


this study was to determine the thia 


mine and riboflavin excreted by children ingesting 


lifferent amounts of those vitamins from foods 


and to estimate from the results obtained the re- 


quirements of children for thiamine and ribo 


flavir 


The children were brought to the study ward 


in small groups. By allowing the children par 


ticipation in the planning and by the daily in 


lusion of a few foods usually considered as 


special treats, such as ice cream or bananas, 


test foods 


well accepted, 
The 


as much to the cooperation 


whenever the were not 


excellent cooperation was achieved success 


of the study was due 


of the children as to the nursing staff and labora 


tory 

All diets were planned to be calorically ade 
quate. Occasionally, the children were unable to 
maintain as high a caloric intake as the National 
Research Council Allowances provide, and the 
diet was adjusted to the child's capacity At 
times, a child lost a little weight during the 27 
days of each group study; sometimes the child 
gained. In no case were weight changes great 
enough to be of concern. The caloric intake and 


distribution of calories for each study are 
in Table 1, and two 
Table 2 


diets, the daily 
that of the 


given 


illustrative basal 


diets are 
shown in 
life of the children 
child 
hospital school, had their own 


walks 


Other than 


approximated average school 


hey attended the 
playground, and were taken for hour-long 
when weather permitted 


Collection 


1 he child 
three 


and Analysis was main 


regimen for days before 


Diets and 


tained on each 


collections began excreta were ana 


lyzed for thiamine and riboflavin during two 


for each change of 
Usually 


three-day collection periods 


diet making up the 27-day series two 


or more subjects were given the diet simultane- 


ously The foods studied included cereals, leg- 
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Subject A ge Heigt ) Test 
Yr C1 Food,* ¢ 
22 ( s.4 B 
( ) 
( me 1.2 
2 a) f B 
cr me 6.9 
to 1.2 
$ 2 f lf B | 
{ wt t ; 
Cornme 1.2 
4 2 s 2 Bas 
Cornmeal *. 
( orn 6H 
24 f 17.2 Bas 
( me 18 
Cornme 6. 
2 21 6 s Basal 
Cornme 7 
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6 2. 8 113 Basal 
yen 7 
Corn f 
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a. 
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13.1 
7 $2 2 2 
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63 
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at 
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ll 7 3.4 
3.2 
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12 24 t 123. 
3.2 
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13 22 i If 
8.1 
HA 
14 7 96.2 
g 1 





] 19 6 05.2 
8.1 
64 
7 42 ; 3 
H.u 
2.4 
4 25 s 26. 
oy 
13.9 
5 24 ( 18.8 
6.9 
13.9 
16 23.9 ) 134 
7.4 
4.9 
17 20 5 19 
4.9 
18 f 44 l 
Sov be TA 
Soy bear 1.9 
19 t 4 is Basal 
Soy bear 7A 
Soy bear 14.9 
* Per cent contributed by test food to total dry weig! liet (dried at 7¢ 


Enriched cornmeal 

Common degerminated cornmeal 

Whole white cornmeal 

Feeding of the higher level of test food preceded the feeding of the lower 
form to that of the other studies 


te 
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1.164 
2,314 
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he 
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3.—Thiamine and Riboflavin Excretion of Children Given Larger Than 
Customary Amounts of Single Foodstuffs 


Thiamine Riboflavin 


Excretion Excretion 


Subject Weight, Age, Diet Test 
Kg. Yr Food,* In- U,t F,t Ux<100,t In U, F, 
% take, Mg./ Mg TX, take, Mg./ Me _¢ * 
Mg./ Day Day } / y Mg./ Day Day Meg 
Day ) . Day Day 


101 0.5 
0.94 
0.92 
0.81 
0.94 
0.84 
1.06 
0.81 
0.88 
1.11 
1.07 
0.89 
1.17 
1.03 
1.14 
0.91 
0.92 
0.94 


Basal 0.79 0.15 0.50 
Cornmeal! § 6 0.74 0.14 0.24 
Cornmea! § 0.71 0.15 0.40 
Basal 0.79 0.11 
Cornmeal § . 0.74 0.11 
Cornmeal § i 0.71 10 
Basal 0.79 13 
Cornmeal § 9 0.74 12 
Cornmeal § 2 0.71 10 
Basal 1.15 22 
Cornmeal] ¢ 3.8 1.01 

Cornmeal ¢ 6 0.93 

Basal 1.15 

Cornmeal * 1.06 

Cornmeal ¢ 

Basal 

Cornmeal # 

Cornmeal # 

Basal 

Cornmeal # 

Cornmeal ¢ 

Basal 

Cornmeal # 

Cornmeal ¢ 

Basal 

Oatmeal 

VOatmeal 

Basal 

Raw cabbuge 

Raw cabbage 

Basal 

Peeled orange 

Peeled orange 

Basal 

Peanuts 

Peanuts 

Basal 

Raw carrot 

Raw carrot 

Basal 

Raw carrot 

Raw carrot 

Basal 

Raw carrot 

Raw carrot 

Basal 

Cooked carro 

Cooked carrot 

Basal 

Cooked carrot 

Cooked carrot 

Basal 

Cooked carrot 

Cooked carrot 

Basal 

Applesauce 

Applesauce 

Basal 

A pplesauce 

A pplesauce 

Basal 0.16 
Applesauce | g 0.13 

A pplesauce 5 7\ 0.12 
Basal 77 =O. 
Roast pork ** 6.9 3 0.20 
Roast pork ** 2 0.23 
Basal 53 (0.10 
Roast pork ** 6.1 y 60.15 
Roast pork ** 3 0.19 
Basal 53 0.09 
Roast pork ** } 7) (OLS 
Roast pork ** 79 0.22 
Basal 6 0.15 
Soybean ** ) 25 0.25 

Soy bean , 0.19 
Basal 2 0.12 
Soybean 7.6 25 40.30 0.92 
Soybean * § y 0.23 1.21 
Basal 3 0.05 35 ' 5 0.62 
Soy bean 7.6 . 0.15 J ’ § 0.62 
Soy bean . 0.11 : K ¢ 0.56 
Basal 33 0.04 35 § 73 «(0.56 
Soybean * 7 0.20 5 0.71 
Soybean ** l 0.22 3 t 0.65 


Soe pon 
bt S SS Sis 


po > 
& 


mm = totic 
moOUnR ESE 


oS 


> NS DE bS bS BS tn to to tS ttt tt te 


BNW NNNHNHNHNPNHRHNNNNNNN — &— eee ee ee rth he 
. . ’ to 3 23 ‘ 


091 
0.92 
1.04 
0.98 
0.58 


os tt et os ot sD 
_ 9 t > 


* Per cent contributed by test food to total dry weight of diet (dried at 70 C in vacuo 
t U, urine; F, feces. 
t I-TX imrcke minus total excretion; U x 100, per cent of intake in urine 
I 

| Refusals, intake not determined 

Enriched cornmeal. 

Common degerminated cornmea! 
# Whole white cornmeal. 
** Feeding cf the higher level of test food preceded the feeding of the lower level 

form to that of the other studies 


The order has been changed for the Table to con- 





X<CRETION OF THIAMINE AND RIBOFLAVIN 


showed changes under 10gg. from first three 


last three days of the period, regardless of 


in intake. These findings demonstrate tha 


is adequate, and changes are relatively 
comparison to the total intake, equilibriun 
achieved quickly and after three days furthe 


s in urinary excretion will be no greatet 


the variability expected from constant intake 
review of urinary riboflavin excretior 
I small and irregular changes during 
of collection were the rule; in no 
consistent leviations noted whicl 
idjustment to the regin 
study was primarily to 
thiar ind riboflavin level 
from he y children ingesting 
issume that these data may be 
representative ol! the urimary excr 
riboflavin to be expected 
xed diets varying 
in content of these vita 


e intake values reporte 


Results 
lists the px riods of study, the total 


ind distribution of calories for 


TABLE 4.—Dtets * 


SLICK andy 
Marshmallows 
A pplesauce 


Sugar > 


imated 
analyzed 
Diet changes for repletion period 
Added han 
Deducted 
Corned beet 


Stick candy, sugar 
ital (analyzed 
* All diet 


t Subject 
ur 12 crackers 


s were supplemented with 2 gm. of CaH PO «2H sO and 25 mg. of niacir 
had in addition 30 gm. cream and 12 crackers; total calories, 2,084. Subject 21 had in addition 30 gm. « 
total calories, 2,164. Estimated values are 


each subject; specimen diets are shown in 
Table 2. The detailed Table 3 contains 


average daily diet and urine and fecal data 


for each six-day period of the study. Fig 


ures 1 and 2 show the urinary excretion of 


thiamine in relation to intake. Diets for the 


low-thiamine studies are listed in Table 4; 


the data for these periods are reported as 


four-day means in Table 5, and the daily 


urine values are shown in Figures 3 and 4. 
Thiamine For the statistical relation 


ships, data f the low-thiamine studies 


} considered as stress 


cing 


were omitted 
periods 
Eighty-four six-day studies 
intake of thiamine were 
Che daily 
2.83 


of children 


given adequate 
available for statistical study 
thiamine intakes ranged from 0.46 to 
daily, the majority being between 0.6 


iv 
~ 


ind 1.4 mg. daily, with the mean value of 


y 
0.951 mg hese intake ranges are con 


ustomary for a considerable 


Riboflavin N iacit 
Me 


ue 


amide 
‘ream, 30 gr 


from Bowes and Church. :+» 





Data are averages of four-day periods of study 
U. urine; F, feces 
I-T X, intake minus total excretion; U 100, per cent | 
§ Supplemented with 2 gm. of CaHPO..2H sO and 25 mg 
Complaints of ieg cramps from 11th to 16th day 
© Refusals 
Ma 
* Supplemented with 3 mg. of thiamine plus 25 g 


segment of our child population. Benson ‘ 


permitted children 4 to 10 years old to 
found most 
1.00 


choose from hospital diets; he 
of the intake values between 0.9 and 
mg. daily. Beal,® in a study of thiamine in 
take by Denver children up to 10 years of 
age, found 0.51, 0.74, and 0.95 mg. at the 
10th, 50th, and 90th percentiles for 4-year 
olds, increasing to 0.75, 1.16, and 1.57 mg 
for the same percentiles at 10 years of age 

The relation between the 24-hour intake 
and urinary excretion of thiamine is shown 
in Figure 1. The data 
shown as solid symbols ; those for diets high 


for basal diets are 


190 


DISEASES Ol] 


L/uring Left 


ritake in urine 


of niacinamide daily 


30 gm. of cream and 12 gm. of crackers added to low-thiamine diet 
5 gm. of niacinamide 


in one for xd, as open symbols Che range o! 


from the basal 


that of 


urinary thiamine observed 


diets does not differ from experi 
mental diets containing the same amount of 
thiamine. The urinary thiamine values in 
creased steadily with increase in the daily 


intake 


for intakes of less than 0.35 mg. daily, 


The only exceptions were the data 


which have been omitted from the statistical 
analysis and will be discussed separately, 
and two studies of basal diets for the soy 
bean group. For some reason for which 
we have no certain explanation. the four 
little girls of the soybean study excreted 
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t} 


neil 


excreted 


Although 


re mained 


const 
increased SI idily 
they were 


children when 


di ts 


( the higher le el of 


was fed first) and for the fourth 


remained constant at a level considet 


ibly above that of the basal period 
nay speculate as t 
thiamine 


| he st 


whicl 


certain explanation for the low 


excretion during the basal period 


ren came fro the orphanagt 
supplied the major part of our subjects, and 
physical examination on arrival at the hos 
pital showed no evidence of illness 


The correlation coefficient between thia 
mine intake per 1000 Cal. and total urinary 
was only 0.46 


0.717 mg. per 


Intake varied fro 
1000. Cal 
16% to 24% of the calories came from pre 


and 29% t 


thiamine 


Iron 


Q.2/Z to 


tein; 33% to 52%, from fat, 


50% from carbohydrates. It appears that 


under the dietary conditions used, the total 


caloric intake is not a major influence on 


the urinary excretion of thiamine from a 


given intake 


\ correlation coefficient of 0.77 was ob 


tained between daily intake and urinary 


thiamine for the 8&4 


studies—an excellent 
correlation and one that brings into ques 


tion the importance of bacterial synthesis in 


cause, but we have no 


a source of thiamine for 


under these conditions of 


DO*V Subject was 


1) periods with a1 ing« 


0.65 to 2.83 meg 
Zz 


values plotted against 


ilues were distributed about the 


? 
i manne ig ) simula 


to those 


for the whol Uhe regression 


group 


igure |, deter 


gu! ] that of | 
Ww hol | he cx 
ind 


‘ 


subject 


intake which. how 


wail 
idapt ition of 
to changes in 


stress 
he body 


at different rate 


decre im 1! SIZ¢ 


ind body composition therefore changes 


with growth, data from children of con 


: ‘ 
siderable age nge may not show the same 


ntake-to-excretion relationship when com 


pared on the daily and per kilogram daily 


bases. If given nutrient is used pre 


dominantly by a specific tissue, its require 


ments will vary with the rate of growth of 


the specific tissue rather than with growth 


of the body as a whol lf the tissue is 


at a markedly different rate than 


growing 


the body a whole, and the age range 


4 nrs 


mg./e 


Urinary Thiamine 


4 2. @@ 24 3. 
Thiomine Intake, mg./24hrs 


Fig Daily urin: thiamine 
Subject 7 (12 years old) in 
intake Che regression line is that of Figure 1, 
determined from the data of the entire group, and 
is extrapolated for the high-intake values 


at— 


excretion oft 
relation to daily 


19] 





relative 
relation of 
kilo 


from 


studied covers notable changes in 


size of the given tissue, the 


intake to excretion calculated on a pel 
gram differ considerably 
that 


comparison of data in terms of total daily 


basis may 


on a per diem basis Cherefore, a 


change with change per kilogram is a useful 


procedure in investigating requirements 
during growth 
recalcu 


24 


Was 


When the data of Figure 1 were 
kilogram pet 
0.71 


ul inary 


lated as milligrams per 


hours, a correlation coefficient of 


obtained between intake and thia 


mine, again a good correlation, somewhat 


less marked than that the daily basis 


The 


thiamine 


on 


literature contains three reports of 


intake and urimary excretion of 


children wherein values can_ be ilculated 


both as per diem and per kilogran lwo 


5-vear-old boys were studied by Oldham 


at successively increasing thiamine intake 


daily Ben 


10 years old 


levels, beginning with 150 mg 


son‘ studied 22 children 4 to 
content 


1 mg 


has 


given diets whose thiamine 


timated as approximately 


Benson's second study ' not been 


cluded, as children the urine 


200% of 


excreting in 
excluded 
M« 


chil 


intake were 
Widdowsor 


(rerman 


less than the 


as not normal In the 


studies * of 


Cance-Holman 
dren 11 to 15 years old who had rece 
approximately normal weight afte1 
trition, thiamine intake was very 

about one-halt 


Chis high 
{ 


thiamine intake was considered chara 


the majority of the group, 


the total coming from dark bread 


tic of the orphanage diets for some 


Those subjects given unenriched or en 


riched white-flour bread had used this bread 


for about a vear before the study was made 


Correlation between thiamine intake and 


urinary thiamine on a per diem basis for 
the 52 studies from the literature was 0.80; 
on a per kilogram basis, 0.69. Combining 


our data with those of the literature gave 
values of 0.77 per diem and 0.63 per kilo 
gram. The evidence, as with our own data, 
points to the per diem basis as somewhat 


more valid: the differences between coeffi 


19? 


DISEASES HILDREN 


cients appear logical for substance, such as 


cocarboxylase, which is used by all tissues 


but in amounts graded to the activity of 


each tissue 


| “4 ' 
[he percentage of thiamine intake ex 


creted in urine is often used as a simple 


means of determining adequacy of intake 
concluded that a al child in 


Benson * norn 


gesting adequate amounts of thiamine will 
20% or more of the thiamine intak« 
Schondel,’’ in 
of Norwegian children 


14 ve 


361 oe of 
* BPS i 


excret 


in the urine daily a study 


observed that chil 


dren from 3 to irs of age excreted 


from 118g. to thiamine daily 


Diets for 29 of the older children were es 


d to contain 58ug. per 100 Cal.; 15% 


we : 
28% of intake was excreted, with a 


When 44 


mg. of thiamine 


the 


mean of 20% normal children 


? 


were given 2 by mouth, 


the intake, with 
to 47% Few 


LO% 


mean excretion was 16% of 


1 range of 3.8% ilues. how 


evel were under 
Phe 


creted only 
150 meg 


small boys studied by Oldham ® ¢ 


? 4 ‘ 4-1 4 
12% of a thiamine intake of 


the excretion to 29% and 


rising 


respectively, of intakes of 925 and 


g. The German children, whose 
from 0.97 to ? 


11% to 42% 


iried 
reted fron 


Urinary thiamine 18.96% 


V4 raged 


the 84 studies of group where 


take for our 


diets contained 0.46 to 2.83 mg. of thiamine, 


ind the range of urinary thiamine varied 


from 5% to 28% of intake. Only the two 


irls of excreted 


10% of 


littl sovbean study 


y 
s 


less than intake 


\llibone and Finch *™* studied convalescent 
children who were up and about but who 
had recently recovered from febrile illness 
With 


mated) of 


an average intake of thiamine (esti 
1.0 mg. daily, children 3 to 10 
the urine 12.6% 


14% of the 


years of age excreted in 


and children 10 to 13 vears. 
thiamine ingested 


Benson 1 


observed that children with 


common colds excreted 25% or more of 


their thiamine intake in the urine. but for 


children with acute upper respiratory in 
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THIAMINE AND 


amine excretion ol! 


cent Of intake i! 


Solid dots 


as per 
intake represent 
lata literature 
angles, Holt 
ot Benson : half-filled cir 
Che line X at 1200y¢ 


and me excretion oO 


from the 


studies of 


and 


chondel 


and the are 


ons urimary thiamine was 


Children in early 


20% 


daily intake con 


less than 


r also excreted 


ine intake through the urin 


irinary thiamine excretion 


the 


litera 


thiamine intake 1s shown for 


in our group and those in the 
Figure 3. Data from low-thiamin 


periods are included Schondel 
ake value is empirically placed 


\llibone 


urinary 


1200nu2 and and Finch’s 


1000 Obviously, a thiamine 


20% the intake is too high 


all healthy children 


that the great majority 


will excrete 15% or mort 


in the urine. Val 
15% 
mild illness, or low intak« 


Values 


below 10% of intake certainly are cause fé 


10% and of intake may 


rescence 


y be normal for a given child 


v1 
ilarm, representing either too low an intake 


of thiamine or rapid destruction in the body 


Mickelson ! 


in thiamine 


has commented on the varia 


ity excretion among individ 


ual subjects. Figure 3 bears out his findings, 


it each adequate intake level a wick 


is noted in per cent of intake ex 


n urine. When the day’s intake ex 


mg thiamines varied 


~ 


to 


urinary 
14% intake, but the ma 
20% had 
least a 


1.4 


1% of 


exceeded These children 
high thiamine intake for at 


\t intake levels between 0.7 and 


ef al. 


earns 


RIBOFLAI 


takes 91 


} 


habitually moderate 


what 


thiamine 


IN 


g. daily, excretion varied fro 


106, to 


urinary 


> 


36% with the mean value 
Habitually 
be 


vy high percentage excretions in the urine 


of intake, 


ipproximating 20% high in 


thiamine seem to rccompanied 


intakes result in some 


lower urinary thiamine 


lor 


s1¢ an 


young women, Storvick et al con 


100 micre f 


“excretion ot 
r 24 


thiamine 


wrams O 


hours cent of the 


1M 


laily intake 


thon »f 150 


microgrTat 
urinary 
good nutrition 


Of the childret 


} 


group, excreted less than 100 


nres 
the excretion of twi 
the 


intake 


thian daily 


ihe 
lil 


already been discussed 


las 


reted 90ng. daily with an 
lable } ‘ 


the 


pork basal me boy carrot 


basal diet) and tour little girls given 


tor the sovbean studies 


13% 


the basal diet ex 


than ot their thiamine in 


84 studies. in only 3 
thiamine less than 150 ge. per 


Was 


the 


iluc li2eg. per gram 


and two illest girls 


ine excretion w inordinately 


basa diet, excreted 


soybean 
Or creatinine 


Nine 


d amounts of 


ot the children at 


SOTn« 


thiamine between 


250 g. per 


studies 


im Of creatinine 


other 72 


urinary thiamine 


creatinine varied fron 250ug 


lf urimary thiamine per gram 


ot urmary creatinine is a guide to adequacy 


of diet,'* these children had a luxus intake 


iost of the time 


The per cent of thiamine 


ntake excreted in urine does not 


We 


urinary thiamine pet 


support 


such a conclusion must conclude that 


gram of 


creatinine 1s 


higher for children than for adults 


Thiamine Intake Below Requirement 


the children diets 


0.326 0.345 


Six of were given 


mg. of 


The diets were made otherwise ade 


con 


taining or thiamine 


daily 
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Val 

326pe 

for Subjects 17 a 
averaged, as have 
(black dots) 

each pair wert 


decreases and 


National Research 


nents 


according to the 
\llowances 
and 
Che 
Table 4 
Four of the children (Subjects 16, 17, 18, 
and 19) 


had 


study of utilization of soybeans 


quate 
Council by giving 


of nicotinamide dicalcium phosphate 


where necessary composition ot the 


diets is given in 
were studied as a group: these 
subiects for the 


Chey 


thiamine 


cirls been used as 
were 
then given 0.326 mg. of daily 
urine collection was started the third day 
(Fig. 4) 
urine and fecal excretion, in four-day aver 


{ Table 5 } 
dre ypped 


Urine values are shown daily 


ages The urinary excretion of 


thiamine from the 


immediately 
high values of the preceding study. Sub 
jects 16 and 18 
daily on the third day of the diet 
17 and 19 


spectively, for the urinary thiamine to drop 


less than 40ug 


excreted 
Subjects 


needed five and six days, re 


below 40 ug Be cause values for each pair 


were similar, though values for the two 


pairs differed, the mean daily excretion for 
each pair is shown in Figure 4. The mini 
mum urinary thiamine observed was l4yg 
(Subject 18, on the 15th day). Subjects 16 
and 18, the two best able to conserve thia 
mine, excreted less than 20 yg. daily on four 
After the 


days out of the last seven first 


sharp drop in urinary thiamine excretion of 


Subjects 17 and 19, all values appeared to 
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decrease by stages, holding relatively con 
stant for three or more days, then decreas 
lower level rom the 
I5th day to the 19th day of the dietary 


the eldest child, Subject 16, com 


ng to a 


slightly 


regimen, 


plained of leg cramps, which increased in 


therefore the experiment was dis 


( lini al ad 


severity 


] 


continued on the 20th day. by 


[The mean urinary thiamine values 


I5th to 19th days were 18ug. and 
respectively, for the two pairs lhe 


two girls with the higher values, Subjects 


17 and 19, were those whose urinary thia 


more slowly 


study Subject 


ginning of the 
consistently shown the highest urinary thia 


four taking the soybean diet 


mine of the 


the urinary thia 


which preceded this study; 


ine of Subject 19 during the soybean diet 


was ore nearly comparable to that of 


Subject 16. Subjects 17 and 19 weighed 


less than the other two girls, though th 


weight difference between Subjects 18 and 


17 is far 


17 and 19 


a major factor in determining the rate 


less than that between Subjects 
Neither weight nor age seemed 
to be 
of fall of urinary thiamine with decrease in 
intake 

With the 


thiamine afforded by substituting ham for 


moderate increase in dietary 


corned beef and omitting sufficient sugar 


from Diet 2 to make the two diets equi 


caloric, urinary thiamine increased promptly, 
child 


100ug. or more on the fourth day and con 


so that the excretion of each was 


tinued to increase thereafter. The increase 
appeared to proceed in stepwise fashion; a 
sharp rise on one day, followed by two or 
three days of similar excretion, then a sec 
ond sharp rise. Rate of increase was 
greater than had been the rate of decrease 
diet 


After seven days of the diet, Subjects 16 


on institution of the low-thiamine 
and 18 regularly excreted 100ug. or more 
The other two girls evidently were not as 
depleted, for they maintained urinary thia 
mine of 150ug. or more from the fourth 
day on. Subject 19, the youngest, attained 


an excretion of 200ug. during the last 2 
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TIN 


in steps. During the last four 


— 
slowly and 


days of the low intake, excretion dropped 


Time in Days 


( lini al obse 


vel of urinary 
WOVE doe s not necessarily 


etabolic utilization of the 


ild who complained of s 
leg cramps showed the slowest rate of 


of urinary thiamine 


Che two children studied separately wert 


given the diet fed the previous group plus 


The thia 


data 


some additional (Table 4) 


mine intake was 0.341 mg. daily. The 


food 


Figure 5. Subject 20, who 


ire shown in 
was 9 years old, was given the low-thiamin 


thiamine ex 


for 16 days; her urinary 


diet 
cretion, though erratic, decreased moré 
steadily than that of Subject 21 and dropped 
below 20ug. on the 15th and 16th days of 
The intake then 


increased, on clinical advice The 


increased 


the study thiamine was 


urimnar®ry 


thiamine of Subject 20 rather 


slowly the first four days of the recovery 


period. The child was then given 3 mg. of 
achieved an excretion 


daily and 


on the third day following intro 


thiamine 


s 


duction of the high-thiamine intake 


of 618ug 


Subject 21, who was 7 years old, was 


given the low-thiamine diet for 20 days 


His 


urinary thiamine decreased rather 


decre 


creased rapidly, but the 


a level of 2 daily to llug 
nean of l2ug. The 


discontinued or 


IR Oo 
hod 


j 


Was 50 


the boy 


thiamine intake was increased 


daily. | 


rinary thiamine in 


the first four 


100 vr at 


~ 


slowly than for 


it had not reached 
the diet was d Scor 


the rapeu 


vith the 
tion decreased 


of the intake « 


ng the last elg r more of the low 


thian ne period, mnt ired with excretion 


periods of idequate 


ibout 19% during 
ons f 


Clinical sig deficiency 


' ' 
istiessness i 


py ired early ind se 


iS leg cramps were noted 
ifter the urinary excretion 


With 


excretion in 


ised below 30 ng daily increased 


intake of thiamine. urinary 


clinical symptoms 


some tit after the urinary 


remained for 
had 


normal 


attained the level observed 


diet Phe 


in the depletion period was 


thiamine 


with a listlessness ob 


set ved early 


sufficiently marked to cause comment and 


concern even by members of the medical 
of the 


staff who were unaware of the nature 


study. Only the one child complained of 
leg cramps 

lhe slow and stepwise changes noted in 
time 


and the length of 


child to 


urinary thiamine 


necessary for each reach equilib 


rium during depletion and repletion of thia 


mine are in sharp contrast to the relative 


constancy of excretion attained within four 


days in the nonstress periods of study 


These findings are further evidence that 


adjustment under stress condi 


difficult of 


metabolic 


tions is far more achievement 


than that under nonstress conditions 





Fecal Thiamine: Fecal excretion of thia 


mine, would be was more 


When 0.5 
of thiamine or more was ingested, the 
0.11 


the latter amount being excreted 


as 


expected, 
variable than urinary excretion 
mg 


daily fecal excretion varied from ti 


1.15 mg., 


when the daily intake was 2.83 mg. Except 


for this one period of very high intake, 


fecal excretion appeared to bear little direct 
to intake. Subject 


thi 


relation For exampl 


7 excreted 0.5 to 0.55 mg. of fecal umn 


daily with intakes varying from 0.65 to 


1.57 mg. daily; in other studies 


ilar intake range his daily fecal 


might be as low as 0.3 mg. of thiai 
take 1.03 


0.73 


pork study) o1 


mg., 


of thiamine (intake 


mg 
between 
0.01 


1.60 mg mn 


's 


The differenc« 


varied 


orange study) 
take 
in one study to a maximum of 
In 10 studies, « 


from 0.70 to 0.79 


and excretion from 


the highest intake liffes 


eTIces 


were mg. daily 


low 


il thiamine did 


During the studies of very 


intake, the fe 
ithe 


those of 


consistently in either direction. In ne 


the periods of adequate intake n 
do 


warrant the assumption of any demonstrable 


low intake values for fecal excretion 


umount of absorption of thiamine synthe 
sized by intestinal bacteria 
Riboflavin The data 


and excretion 


on riboflavin 


the 


In 


take include those of 84 


six-day studies wherein the intake of both 


thiamine and _ riboflavin was considered 
idequate and also the riboflavin excretion 
for 45 
periods during thiamine depletion and repk 
The data 


>, and the relationship between intake 


of the six children studied four-day 


tion. are given in Tables 3 and 


ind 


retention on a per kilogram daily basis is 


shown in Figure 6. No marked differences 


ire evident in the relative excretion of ribo 


flavin in urine due to disturbed thiamin 


excretion. Neither is any evidence of con 


servation of riboflavin apparent from this 


Figure; more data with intake values below 
50ug. per kilogram are necessary to estab 


lish such ev idence 


The correlation coefficient between daily 


intake and urinary excretion of riboflavin 
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between intake and 
terms ol! 


| he ht 


support 


milligrams | 


0.82 coemecients 


for thiamine, the lusion 


com 


both these vitamins, in the enzyn 


which they occur, vary in quantity accord 


1 to the activity of the separat 


ig 
but are still -elatively cons yroportior 
are t1 a relatively con tant proport 
Correlation between intak« 
1000 Cal 


Tf be dy we ight 
pet 


excretion was obviously 


of riboflavin ind total daily 


irinary so low 


statistical evaluation was attempted 


Che correlation between daily intake an 


irinary excretion of riboflavin is sufficiently 
high to indicate that riboflavin produced by 
bacterial the gastrointestinal tract 


action in 


cannot be of riboflavu 


the 


an important source 


for child under the conditions reported 


he re 


When the data were plotted as percentage 


of intake excreted urine of 


the 


excretion with 


in igainst age 
child, no consistent difference in relative 
age could be observed. Cet 
tain children seemed consistently to excret 
1 lower percentage of riboflavin intake than 
the mean for the group, but the differences 


marked \berrant 


riboflavin shown 


usually were not values 


for by the 
(Subjects 18 and 19) whose 


thiamine far 


urinary were 


two children 


urinary excretion values were 


below the range of the group during their 


basal period of study prior to soybean 


These two girls excreted in_ the 
the 


feeding 


urme 91% and 93% of riboflavin in 


gested—a far higher percentage excretion 
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than shown in the second study of the same 
girls or by others with similar per kilogram 


intakes. Again, we have no explanation for 


t} 


hese peculiar results 


Oldham ® and Widdowson, McCance, and 


Holman studied riboflavin as well as 


thiamine metabolism in their child subjects 


Riboflavin intake of Oldham’s two subjects 
1m reased to 


Che 


children 


and 


; 51) mo 


began al 


1450 


daily 


daily from food sources 


intake of the German 


low, as only very small 


unitorm ly 
nilk were included in the daily 
thus 


Phe children 


opposite 


(serman pre 


situation to that of our 


sented the 


Their thiamine intake was unusually 


ind that of riboflavin worrisomely low 


' 
mod 


intake 
For Oldham’s 


our thiamine was 


group 


erate; ribotlavin intake, high 


intake of the two vitamins was 


between 


} ‘ 
subrects 


parallel the published data, correlatior 


coefficients riboflavin intake and 


urinarv excretion were only 0.51; for the 


ombined data « this study and the twe 


published studies, 0.87. Correlation coeff 


ients between riboflavin intake and urinary 


excretion pet kilogram were, tor the pub 


lished data, 0.86; for the combined groups, 


0.89. It seems obvious that intake is ovet 


whelmingly the major factor in determining 


iboflavin excretion, as it is for thiamine 


Riboflavin intake and urinary excretion 


all three groups are shown in Figure 7 
per 
intake 


milligran kilogram daily basis 


he lowest values for our 


group 


riboflavin in rel 
measured on the 
24 hours. The 
from the Holman stud 

circles, the Oldham study Che 
represent data from our 
representing witl 


trom 


retion ot 


bot! basis of 


ums per kilogram per 


1 
intake, 


opel 


show data 
l 


hal f-fille« 
nd open 
he latter 


nmtake ofr 


circles 
symbol studies 


recover;ry\ sucl <Tress 


1VIN 


were 35ug. and 36yg. per kilogram (0.79 


ind 0.80 mg. daily) for Subject 18 


{ SOY 


bean study) and 20g. per kilogram for 
three children to be discussed subsequently 
per kilogram daily, no clinical 


Chis 


per kilogram intake was studied with only 


\t 35g 


evidence of insufficiency was observed 


the one child for a period of one month 


Her urinary excretion in this period showed 


conservation, such as was 
intake level of 


excretiol 


no evidence of 


observed at the lowest thia 


mine In contrast, the riboflavin 


kilograt 
the 


of the German children, on a pet 


basis, is in all less than that of 


Cases 


lowa children. The low riboflavin excretior 
had 


ntake by 


raised the 


the 


question of adequacy ot 
authors of the report, a con 
Che 5 ycal olds 

little 
As the 


intake rose urimary excretion increased, but 


cern which we would share 


studied by Oldham also excreted very 


riboflavin when the intake was low 


even at the highest intake urinary excretior 


was below that of our group. Apparently 


when riboflavin intake is increased slowly 


from a low level urinary excretion of the 


lags for a time below that main 


tained by children accustomed to the highe 
intakes 

Che effect of sudden and relatively large 
intake 


Vitamin 


differences in vitamin on urimary 


excretion is illustrated by one of our own 
studies 
‘ 
old, 


both in thiamine and riboflavin at 


Three of our own group, Subjects 


and 7. who were 8, 6, and 13 vears 


respectively, were given a diet low 


the con 
clusion of the pork study; the diet of Sub 


was double that of the two smaller 


ject 


a diet is difficult to plan, and 


boys. Such 


our effort resulted in a diet low in protein, 


very high in carbohydrate, and unpalatable 
enough that it had to be discontinued at the 
end of nine days because of food refusals 
hough the study cannot be considered at 
ill definitive, because of its short duration 


and inconstant caloric ingestion, it seems 


worth reporting because of the contrasting 
excretion of the two 


behavior in urinary 


vitamins and because no study of children 


with low riboflavin intake immediately su 
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Fig. 8 intake of tl 
of riboflavin excreted in urine. Intak 
each child during the control and 
studies are given in Table 6. Dotted 


4: solid line, Subject 5; broken line, 


Che per cent of 


. Subject 
ceeding habitual high intake could be found 
The 


creased from 25 ug 32ug 


in the literature thiamine intake de 
per kilogram to 


10ug.-l2ug. per kilogram, a decrease from 
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like 


nary thiar 


moderate to low intake, that 


definitive study l 


more 


decreased almost immediately, both in 


solute amount and as per cent of intake 


Fig 5), as also had been observed wi 


Riboflavin intake w 


levels of 55yng.-101 


the other children 


cut from the high 


kilegram to approximately 20yug. pet 


kilogram. In contrast to urinary thiamine, 


the urinary riboflavin excretion of Subjects 


5 ind 7 far exceeced 100% of the lowered 


riboflavin intake for several days, though 


the absolute excretion decreased; the excre 


tion of Subiect + 


though not as high 
decreased more slowly than did his thiamine 
excretion 


\lthough these children certainly 


reached their minimum excretion 


in in nine days, the excretion ¢ 


lays was roughly constant 


to 17ng. per kilogram, whereas 
the German children, whose intake 


had 
held at 


similar but been maintained for 


months, between 5ng. and Sug 


kilogram 


If the more carefully cont: 


} 


interpreted in the light 


study, it appears that the 


a water soluble 


in the urine may ; 1d not only 


on the intake at the moment but also on the 


level of intake in other words 


t of storage of the iwtamimn 


[hus the common interpretation of the need 
for long periods of adjustment © low mM 
idults 


Che relatively high excretion of riboflavin 


ike holds for children as well as for 


in relation to intake by the children of our 


group compared with those of the other 


~ 


studies and the higher thiamine excreted 


by the German children compared with the 
mean excretion of our own 


group point 


toward this conclusion. Benson’s observa 
tion that children uniformly excreted a high 
percentage of thiamine intake in urine when 
the intake approximated the mean of our 
group may be interpreted as indicating that 
the children of his studies were accustomed 


to a somewhat higher thiamine intake 





young 

nary ribofl: 
coexistent 

retention 
and er wilt 

the 84 studies of 


n retention w 


1iowed = nitroge 
] 


1.99 gm. dail 
1 


uly 


} 
} 
ind 


point 


wt 


with 
both 
the marority 
UY and ] 
in children, 
retention noted 


ettect on the 


sly had 


ugh their pre 


S29ue. to 3382u¢g , juate The excre 
which verif tion of on mg. of thiamine given 
lel ** shows that 


group ingested to children 
ively low 


ounts 
the 
Unfortunate Norwegi Ids ilso had relat 
lan Che low excretion of 


children can be 


yuT 


umounts of riboflavin 


data are not 


children,” 


itinine available in the ti 
thiamine by convalescent 
explained on the basis of depletion ot stores 
f renke 


the German but each 


at Vohwinkel not given 


ur boys 
and the resulting need o 


enriched bread excreted only 50ug. to 80ng 


As tion 


by illness 


ily, averaging 7Ong 





A.M 


The riboflavin data also point strongly to 
Intake of 
group was high; they habitually drank three 


the probability of storage. our 


or more glasses of milk daily. The German 
children had less than 100 cc. of milk daily 


and had had a low intake of riboflavin for 


years. Their riboflavin values are 


urinary 
the 
The small boys studied by Oldham, 
intake 


far below level of excretion of our 


group 

given a low-riboflavin which was 
increased slowly and at intervals, excreted 
riboflavin in com 


the 


amounts of urine more 


parable to those of German children 


than to ours. Our three boys given low 


riboflavin intake showed a much slower rate 
of decrease of urinary riboflavin than of 
indicates that the 


urinary thiamine, which 


relative amount of storage of riboflavin 


in our group far exceeded that of thiamine, 
as would be expected from their relative 
intake of the two vitamins 

In con lusion, it appears that a urinary ex 
cretion of thiamine maintained consistently 


} 


at 20% or more of the thiamine intake and 


urinary riboflavin maintained consistently 
at 40% or more of intake may be consid 
ered as evidence that the intake of these 
vitamins is not only adequate but ample 
A temporarily high percentage excretion of 
vitamin intake may be evidence only of a 
recent significant drop in intake. | 
excretion of 15% to 20% of the 
intake and 20% to 40% of the 


intake indicates adequacy of ingestion. A 


rinary 
thiamine 


riboflavin 


urinary excretion of less than 10% of in 
take of 


certainly cause for concern 


either thiamine or riboflavin is 


Summary 


The thiamine excretion of children 4 to 
13 years old who received from 0.326 t 
2.83 mg. of thiamine daily in food has 


been intake 


mined in each instance by 


deter 
No 


attempt was made to saturate the children 


studied. Thiamine was 


analysis. 


with thiamine preceding the study 


The correlation coefficients between thi 
amine intake and urinary excretion, 0.77 on 


the per diem and 0.71 on the per kilogram 
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basis, demonstrate that thiamine intake 1s 
the major factor influencing urinary thiamine 
excretion. Correlation of urinary thiamine 
with intake per 1000 Cal. was only 0.46 

Children receiving 0.7 to 1.4 mg. of thia 
mine daily excreted about 19% of the intake 
in the urine. Urinary excretion of thiamine 
per gram of creatinine appears to be higher 
for children than for adults 

Urinary riboflavin, like thiamine, varied 
directly with intake; the correlation coefth 
cient was 0.85 on the daily basis and 0.82 
per kilogram daily. These values show that 
riboflavin intake is the major factor regulat 
ing 


relation 


urinary excretion. No significant cor 


between daily urinary riboflavii 


and intake per 1000 calories was observed 

No significant correlation was observed 
between urinary riboflavin and nitrogen re 
tention; average urinary riboflavin excretior 
exceeded 800ug. per gram of creatinine 

[he data from this study, together with 
those in the literature, are interpreted as 
evidence of storage of both thiamine and 
riboflavin in growing children given ample 
amounts of these vitamins. It is considered 
excretion holding 


of the intake 


that a urinary thiamine 


consistently at or above 20% 
and riboflavin consistently above 
40 


has been ample for some time 


urinary 
of the intake are evidence that intake 
A urinary 
thiamine 15% or more of intake or urinary 
20% or intake is evi 


riboflavin more of 


dence of immediate adequacy of ingestion 


Urinary excretion of less than 10% of the 


intake of either vitamin is considered cause 
for concern. 
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Annular Pancreas Producing Duodenal Obstruction 


in the Newborn 


Report Three Cases 


DONALD WEATHERILL, M.D.; 


Although annular pancreas is a congenital 
anomaly, it usually does not cause symptoms 
adult life 
incidental autopsy finding. In a 


until and may be found as an 
series of 
58 cases collected by Giammattei,’ in 1955, 
only 10 (17%) caused obstruction during 
10 days of life In 1954, Far 


and 


the first 


ringer * collected 14 cases in infants 
children and added a 19 day-old case of his 
own. Because of the rarity of this condition 
as a cause of duodenal obstruction in the 
newborn, it was considered worth while to 
report three such cases seen by us during 
a two-month period 

The occurrence of annular pancreas can 
readily be related to its embryological de- 
velopment during the fourth week. Lecco’s 
theory that adherence of the right ventral 
bud to its point of origin and its stretching 
to form an encircling piece of tissue at the 
time of rotation of the duodenum produces 
the annulus is the most widely accepted.* 
The theory of simple hypertrophy of both 
dorsal and ventral anlages to encircle the 
duodenum was promulgated by Tieken, cited 
by Kiesewetter.* 


In contrast to the adult, in whom duo 


denal obstruction is rare and symptoms of 
annular pancreas are often vague and non 
specific epigastric distress, the most con 
stant and dramatic symptom in the newborn 
cases the 


is duodenal obstruction. In our 


obstruction was complete. In the presence 
of such obstruction, vomiting occurs on the 
first or second day of life and continues 
Received for publication July 13, 1957; accepted 
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thereafter. contains 
bile, but 
of the obstruction in relation to the 
of Vater 

The 


can frequently 


The vomitus usually 


this will vary with the location 


ampulla 


diagnosis of duodenal obstruction 


be made by simple x-ray 
examination of the abdomen. The presence 
of a gas-filled stomach and duodenum with 
out evidence of gas elsewhere is diagnostic 
Any infant who vomits during the first day 
life the 


such examination if an early diagnosis is to 


or two of should have benefit of 


be made. The differential diagnosis between 
annular pancreas and duodenal atresia will 
usually not be possible, but from a surgical 
standpoint it is of little importance. Furthe1 


roentgenograms using a radiopaque sub 


stance may be desirable in some cases 

Suggested surgical treatment has been of 
two general types: resection of the annulus 
and the by pass procedures It would seem 
that the 


tissue causing the obstruction would be the 


actual removal of the pancreatic 


more reasonable, and in a number of cases 
The re 


uniformly 


such a procedure has been dane 


have not been 
the 


reliey ed, 


sults, however, 


good. In a few obstruction has not 


been completely and in others 


pancreatic or duodenal fistulae have re 


sulted. Kiesewetter and Koop * reported a 
43% occurrence of such fistulae in 14 pa 
tients treated by resection of the pancreatic 
ring 

Che by Pass procedures have been gen 
erally more successful. The surgeon has the 
choice of gastroenterostomy, duodenoduo 
denostomy or duodenojejunostomy. Gastro 


enterostomy has the disadvantages of leaving 
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duodenal 
and the 


blind 


symptoms 


behind loop which may 


caus risk of jejunal 


ulcer. In general, anastomosis of the dilated 


duodenum to the jejunum has yielded the 


best results The occasional occurrence ot 


duodenal atresia with annular pancreas 


further increase the advantage of a 
Both 


patients (Case J) 


would 


by-pass procedure conditions were 


present in one otf oul 
\dditional congenital anomalies are found 


© otf annular pancreas cases.” Onc 


of our patients was a premature Mongolian 


Report of Cases 


Delivery was spo 
al vomiting 
ibdomen was dister 


stomac! of bile 


stomach and duodenun 


(Fig. 1) 


be distended with gas, but no gas was demor 


time showed the 


strated beyond the duodenun \ working diagnosis 
duodenal obstruction was made, and surger 


advised The abdomer 
distended No masses 


The remaining physical examina 


possible was 


is soon as 


t this time was moderately 


were palpated 


tion was essentially nonrevealing with the excep 


tion dehydration and a temperature of 103 | 


Chest x-rays showed atelectasis of the right upper 
patient was given 


lobe Phe 
’ 


fluid replacement and was 


further parentera 


prepared for surget 


performed on the nintl 


(Jperation was 


neonatal life, throug right vertical 


the upper 
olored fluid u 


luodenun were cliste 


] 


aing 


} 


edematou ] lescet portior 


luodenun wa vilized The midportior 


second art of tl uodenut Was see! 
structe 
duodenun 
his point was 


istroimntestinal 


\ posterior 


sonorous 


supportive 


wrtem exan 
pancreas 


brot 


hopneumo 


| 
were rou! 


Comment.—Death in this case resulted 


from aspiration pneumonia and excessive 


loss of fluids and electrolytes. The surgical 


procedure was satisfactory, and had it been 


carried out before the pulmonary complica 
tions occurred it might have been successful 

The jaundice was presumably obstructive 
in nature and is not rare in such situations 


as stated by Ravitch.® 
Mok Te 


m constriction of the 


reports that jaundice results 
common bile duct 
by the annular pancreas at the ampulla of 
Vater or an added factor of pressure on the 
common bile duct by the dilated first portion 
of the duodenum. The latter was thought to 
be true in the case here presented 

boy was delivered 


weight was 7 |b 





Fig. 2 (Case 2).—Flat plate of abdom show 


ing dilated stomach and first portion of duodenun 


past history of ) nother was <« 
had had one previous cesarear 
labor, 
he 


hy sterectomy) 


ifter prolonged for cephalopely 


portion. Following the present 


cesare 


subtotal was pertorme 
circun 


partum atonic uterus and partial placer 
Che 


continued to 


infant was noted to be distence 


luodenun I 


He 


laxed, 


be alternately distend 


after vomiting bile-stained ninatios 
meconium was noted until early 


The 


juestionable left upper quadrant n 


gastrointestinz 


of lite rectum was patent lissect the 


iss ; 
. . POste;rior 
second day of life. Hydration was poor, 


48 hour 


was a l lb. weight loss im the first ‘ 


Fig + ( 
7 
elient empty 
oa : minutes after 
; the 


be seen. 


Che infant was taking oral feedings poorly 


On the third day surgical consulta 
\ flat plate of the 
the 
( Fig 
\ 


made, 


irea 
obtained abdomen, _— 
stomach and the 


2) 


rey eale 1 Ras 


in 


the duodenum V omiting 


fluid continued working diagnosis 


obstruction was and surgery 


Parenteral fluids were given, 1 tl 


to surgery on the same day 


An upper right rectus incision was 


abdominal cavity was opened. There was 


umount of clear intraperitoneal fluid noted 


The stomach was markedly distended, 


were several adhesions in the region of 


bladder and duodenum, which were freed witl 


The 


visualized 


up 


some difficulty first of the duodenum 


It was dilated and markedly) 


An obstruction, due to a constricting 


part 


was then 


edematous 


band of pancreatic tissue, extending around the 
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midportior 


reveal 


duodet 


An </} 


lreren I lenut " 


luodenut 


1. Furtl 


ality of 


sta his point 


ywwel were llapses 


aul trac ittempt Ww mace 


is 


pancreas from the duodenun 


ye} uNnostor performed 


wil 


> 


Bariun 
ing through 
ingestion of barium 
duodenum distal 


study, showing ex- 


duodenojejunostomy 10 
The obstructed 
the anastomosis 


to 
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two-layer anastomosis Lhe 


patient 
hout the 


roug 


} 
Lhe 


procedure was good 


astric tube was removed on _ the 


erative day patient 


He regurgitated sor 
d fluid 


Was giveti st 


until the sixt 
iodized = oil 


t} } 


1 anastomosis to he 


recovery was rapid, and 
the 22d 
feedings 
ind he was 

is a healtl baby 
+} 


he duodenojejunoston 


d on postoper 


oral well 


in Figure 4 
\ 3-dav-old boy had 


to 


, 
complet 


duodenal obstruction due annular 


T) creas 
pan Ca 


Duodenojejunostom, 
te rehef 

lelivere 

ompii ale 


10 0% 


in this case apparently 
piration bronchopneumon 

duodena 
Mon 


has a high 


to unreheved 


ilthough the presence ot! 


in itself 


X-Tay eX 


surgical intervention 


the obstruction 


Comment 


three cases 1 illustrate the 


epo! ted 


symptoms and radiological findings 


duodenal obstruction due to annular 


the 


vomiting, 


in newborn infant. The early 


especially of greenish 


M 


fluid, should suggest the possibility of duo 


Che 


listention and the radiological finding of a 


lenal obstruction clinical abdominal 


distended stomach and duodenum without 


evidence of gas distal to this point should 


establish Annular 


the diagnosis pancreas 
as the etiology for the duodenal obstruction 
can rarely be diagnosed 

In the newborn with complete duodenal 
obstruction due to annular pancreas surgical 


the few days of 


during 


Phe 


operation, usually posterior duodenojejunos 


intervention, nirst 


lite, is essential results of a by 


pass 


tomy, have been far superior to those of 


irect attack on the annulus 
Summary 


annular 


during a 


hree cases of pancreas in new 


mm smtants seen two-month 


reported In two cases the 


diag 


as made at oper In the third 


ation 


ise diagnosis was made at autopsy 


karly diagnosis and surgical interventior 


re essential if the int to 


Che 


int 1s 


SUrvViVve 


by pass operation ( duodenojejunos 


this 


the procedure of choice for 


1044 

ch, M. M., 
ilar Pancreas, 
Bovil, E. G., 


SOK 


10 


51 :837, 





Progress in Pediatrics 


Acute Pancreatitis 


in Children 


GUNNAR B. STICKLER, M.D., Rochester, Minn., and ROBERT H. YONEMOTO, M.D., Los Angeles 


Acute pancreatitis is known to occur most 
frequently in obese middle-aged men who 
have overindulged in food or alcoholic bev 
erages. The onset is usually abrupt, with 
severe abdominal pain in the left epigastric 
region, nausea, and vomiting. The physical 
findings are often those of shock and signs 
The serum amylase and uri 
When 
operation is performed, blood-stained fluid, 
broth 


lat necroses are present 


of peritonitis 


nary diastase values are elevated 


also called “beef fluid,” is found in 
moderate amounts. 
in the omentum, appendices epiploicae, o1 
other adiposal tissues within the peritoneal 
The 


edematous; 


cavity. pancreas is usually enlarged 


and microscopically, more or 
less extensive areas of necrosis or hemor 


rhages are found to have replaced the nor 
mal pancreatic parenchyma 
In the pediatric this disease 


age group 


appears to be extremely rare. Blumenstock 
and co-workers! reported 4 cases and col 
lected 36 the Che 


observation of acute pancreatitis in a 4-year 


cases from literature 


old girl prompted the review of all original 


reports of this disease in children, with 


the 


intention of investigating its etiology 


and clinical course. Including our own 


patient, we found 38 cases, 7 of them 


caused by trauma, 1 most likely by tricho 
bezoar, 2 possibly by ascarides, and 3 
possibly as a result of prolonged adminis 


tration of steroid hormone. Only one case 
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may have been a manifestation of mumps 


In some of the remaining 24 patients, only 
hypotheses regarding the etiology were of 


fered. Several of the cases included in the 


review of Blumenstock and co-workers 


could not be clearly classified as acute pan 
creatitis. The statement often found in the 
literature that acute pancreatitis occurs in 
after scarlet 


children frequently 


fever, diphtheria, typhoid fever, and influ 


mumps, 


enza could not be verified 


Report of a Case 


year-old girl was admitted 


Munich, 


and 


\ 31% 
Army 


ibdominal pain, von 


Hospital nn Germany, 


ting, fever 
luration 
Was scent she 


sore throat and had a fever, wi 


Kighteen days before the patient 


omplained of tl 


temperatures ranging from 102 to 103 F; the 


leukocytes numbered 14,700. No treatment was 


ven, and her temperature became normal withi 


However, one day later gall 


fever; she 


Iwo days 


leveloped was thought to have 


lapse of her tonsillitis and was treated witl 


tetracycline. On the sixth day of 


developed urticaria on the abdomen and legs 


er temperature rose to 104 F. Chlortetracycline 
] 
irvl) 


was discontinued, and diphenhydramine ( Bena 


was administered in a dosage of 15 mg. four times 


were noted the next 
| 


adays 


day. Urticarial eruptions 


day over the joints. In three the patient’s 


temperature became normal and her skin cleared 


Two days before the patient was seen in out 


hospital she began to complain of vague abdominal 


pain. During the early morning hours of the next 


day she awoke with a sudden, severe pain in het 


abdomen and began to vomit She was treated in 


a U. S. Army dispensary for gastritis with 


mixture containing camphorated opium tincture 


(paregoric) and bismuth. However, her pain and 


vomiting continued, and when she was seen six 


hours before admission her temperature was 


101.0 F and her leukocytes numbered 12,000. She 





net 
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hospital with the presumptive 
uppendicitis 
negative No 


could 


was entirely 


be 


imps 


of that disease were reporte 


residency a lat time 


randmother. her mother 


ister / ears O11) all 


I nex plained 


{ ibdominal 


pain 
the patient con plained ot 


1 
normal 


LiOT 


was 


er minute. The abdomet 


she had slight tet 


und 
Che 


+r leukocy 


bowel 


sound 
forms 


specime! ained 


failed to 


show 


ibdomer 


} | 


the larg 


trot omentut 


' 1 
ques, which were later 


necrosis with an orpl ous 


by neutrophils 


Ss examine 
ote \ 


ained _ sterile, 


peritoneal fluid 
R80 to 150 uruts ) 


the diagnosis 


m tube was place 


} parenter 


ind fluids were administered 
also 


was given a combination of peni 


streptomycin, atropine sulfate in a dose 
j } 


aily, and a 
Her 


postoperative 


times < transtusion ot 


blood 
Sth 


rour 


whole condition improved 


the day the gastric 


memort 


are 


1000/mm3 
x 


s/i00mIi 


+ 


UN 


WORMA, RANGE 
FOR METHOD IN USE 


SERUM AMYLASE 


© PERITONEAL FLUIO 


blood specimet plen 


nt 
| emit 


m test for mumps, but tal to keep 


ippointment 


Review of the Literature (Table) 


So-Called Idi pathi Cases 


Cw enty 


tour records from the literature were re 


viewed. The findings of our own patient 


included. Pancreatitis without definitely 
known etiology occurred twice as frequently 
in females as 


in males. The youngest pa 
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1. M 


Reported Cases of Acute Pancreatitis in Children 


Age of 
Patient 
y r 


Year of 


Author Report 


ases without known etiology 

1 Phélip * 

2 Anderson 

3 Vogel * 

4 Sebening * 
Holzmann * 
Mackenzie 
Covaro * 
Foged * 
Desjacques '* 
Dobbs 
Sujoy 
Arana '? 
Jaeger '* 
Anavitarte 
Dey 
Gier 
Boss 
Haigh 
Haigh '* 
Gibson ** 
Pender 
Blumenstock 
Blumenstock 
Blumenstock 


1957 
1957 
1957 
1957 


‘tases associated with Ascaris infestation 
1 Gallic 1924 
2 Herzog 1929 


‘ase presumably due t 
1 Singer 


‘ases due to trauma 
Dobrotvorsky 
Hagedorn 
Dietrich 
Liedberg ** 
Kastrup 

6 Adams 
7 Shallow 


aseS occurring after pr¢ 
mones 

1 Baar 

2 Baar 

3 Marczynska-Robowska 


tient reportedly suffering from pancreatitis 
was 8 months old, and, in this review, three 


13-year-old patients are included. No in 


ictor was found 


dication of 
Che 


seven patients 


a hereditary f 
roled 


past history was not recorded fron 


[welve patients had various 
contagious diseases typical for the pediatri 
age group. Patient 10 had erythema nod 

sum at the age of 9 years and again two 
months before the onset of the acute illness 


had 


occasion, but there were no ascarides found 


Patient 13 ascarides on a previous 


at autopsy, death having resulted from pan 


creatitis. Three patients reported by differ 


lived in mental institutions 


14); 


ent authors 


( Patients 6, 13, and Patient 6, because 
of “congenital idiocy 


had had 


Patient 15 


10) 


the sister of 


Only one patient (Case 


mumps previously; 


had mumps during the patient’s acute illness. 
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In eight cases the reports clearly indicate 
no known exposure to mumps. 
The 


possibly significant in 11 patients, while the 


immediate preceding history was 
disease occurred suddenly, in children who 
had apparent good health, in 5 instances. In 
three patients episodes of intermittent ab 
dominal pain were present (Cases 8, 16, 
and 17). Patient 21 had had an episode of 
abdominal pain and vomiting at the age of 
2 years. In Patient 19 poor appetite and 
pallor were noted for three weeks and con 
stipation for four days prior to the onset 


17 had, 


jaundice, pale stools, and dark 


of the disease. Patient at the age 


of 3 years, 
this represented infec 


had 


ibdominal pain and anorexia 


urine; presumably 


tious hepatitis Later he occasional 
Four weeks 
before the onset of the acute symptoms he 
was said to have pneumonia, and four days 
before the acute pancreatitis was diagnosed 
he again de\ eloped jaundice, had pale stools 
ind developed dark urine 

Our patient had a febrile illness 18 days 
before we saw her and acute tonsillitis four 
days later. Patient 4 had tonsillitis 12 days 
before she began to have symptoms of acute 
pancreatitis. Patient 10 had had otitis media 
with perforation two months previously, and 
1 streptococcal brain abscess was drained 
12 days before her acute illness Patient 20 


had a 


throat 


febrile illness with earache, sore 


ind fever one month and purulent 


is media with perforation one week be 
| 


re he was hospitalized because of acute 


pancreatitis. Patient 21 had acute tonsillitis 


caused by f-hemolytic streptococci at the 


time she was admitted with abdominal symp 


toms leading to surgical exploration 
\nother interesting feature in our patient 
was the severe urticaria following her epi 
sode of tonsillitis and the administration of 
lasted four 


chlortetracycline. The urticaria 


days and had cleared five days before she 
was operated upon 

\ll reports which were sufficiently de 
tailed emphasize that the onset of symptoms 
of acute pancreatitis is very sudden, and, 
in the majority of cases, the parents were 
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INCRI 


OR PERSISTENT 


PERCENTAGE OF CASES 
FREQUENT 


Fiw Hours) 24 HOURS 48 HOURS 5-7 DAYS 


EPGASTRIK 


ye 





"3 
8 
3 


onset 


very sudden ~ 
PULSE RATE 


DURATION @& 

OF SYMPTOMS 
SHOC 
INCREASED 


. rator 
trom : 1 nun 


the bottom ot acl 


ible to give the exact time of onset ( Fig. 2) 
[The abdominal pain was usually described 


When the 


to localize the pain, the 


as be ing severe and generalized 
able 


intensity 


children WerTe 
to be in 


maximut! was described 1 


the epigastric region. The abdominal pain 


was in all cases associated with severe 


being 
The 


were 


vomiting, which was described as 


trequent persistent or contimuous 


symptoms in most of these children 
usually severe enough to cause the parents 
to seek medical attention within the first 48 
hours 

Che had 


elevated temperatures, averaging 101 F 


majority of patients slightly 
, and 
usually the pulse rate was elevated. Similar 
to the findings in adult patients, there were 


shock in 


findings 


clinical signs of 10 instances 
Che 
patients interpreted as 


When 


were usually stated to be absent 


abdominal were in most 
evidence of 


the 


perito 
bow el MM yunds 
Abdominal 


mentioned in 


nitis recorded, 


distention was specifically 


eight instances. The more detailed reports 


usually describe generalized or epigastric 
tenderness, and in eight patients abdominal 
rigidity is reported. None of these patients 
had 
mumps parotitis. 

X-ray examination of the abdomen 


done in films 


any physical findings suggestive of 


was 


four cases. Two were de- 


Stickler—Y onemot 


5 22/25 20/25 


A utiiendings pt 
25 6/2 wes 6/23 20/25 20/25 


z 
s 


nn 


oe w2s 225 t 


serum 


jaa 
Per 


ABOOME NV 


ELEWIED 
WBC 


ENLARGED 
ANO /OR 
FREE FLUID 


ad 


PANCREAS 


ELEVATED 
AMYLASE 


LABORATORY 
FINDINGS 


FINDINGS 
AT SURGERY 


pancreatitis 


was available 


scribed as normal. In Patient 15 and in our 


patient, distention of loops of small and 
large bowel was described 

When determined, serum amylase values 
were elevated and the excretion of diastase 
n the urine was found to be increased. In 
our own patient the peritoneal fluid had a 
high amylase content at the time of opera 
tion 

Blood cell counts were reported in 12 
marked 
8100 to 
Blood 


values were determined in three patients; 


leuk« cy tosis, 
49.000 


patients, revealing 
from 


23,600. 


with counts ranging 


and with a mean of sugar 
only in Patient 18 was the value initially 
232 mg/100 ml.). It 


after from 


high (| was found to 


be normal recovery the acute 


illness. In the same case, acetone and sugar 
were present in the urine during the acute 
In nine other patients no abnormal 


Stage 


urinary findings were reported. In only 


two patients was the stool tested for ova 
and parasites, and results were negative 
Mumps titers during the acute phase were 
Patient 20 


normal in three patients; in 


mumps titer was 1:40. No determinations 
during convalescence were reported. 
Twenty-three patients underwent laparot 
omy; two patients died before the procedure 
could be carried out. Only in Patients 17 
and 23 was the possibility considered that 
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the clinical picture represented acute pan itric age group there were two instances 
creatitis, and im these cases high serum which the pancreatitis was thought 
amylase levels were found preoperatively caused by ascarides 


Che preoperative diagnosis in the other pa Patient 1 had a mild episode of 


rt 


tients was usually that of a_ perforate: one week before the acute illness 
ippendix tient 2 was thought to be healthy. The 

In the majority of patients free blood of the disease was in both cases 
stained or brownish fluid was present in the den, with severe abdominal pair 
peritoneal Space in amounts described is peated severe von iting No ce tailed physical 
considerable, large, Or even massive In eXamination was reported, but i" 
Patient 17 the fluid was bile-stained the whole abdomen was found 

Three authors described the bowel i vith ri in the right upper 
distended at necroses of the 1 tw und he had a leukocvte count ot 15.000 
mesentery, appendices epiploicae, and tl operation the peritoneal cavity was found t 
capsule of the pancreas were present contain blood-stained fluid 
most all cases. Their nature was confirmed vere present in the omentun 


by biopsy in five instances e pat is otf the pancrea he pa 


was found to be enlarged and 1emMO01 found to be firm and swoll 


rhagic when inspected. | tient 23 ked mited an Ascaris 15 


necrosis of the tail ; pa I . Va erat ind recovered 


present in addition to a pseudocyst I) second patient 
The biliary tract was usually described t of the 


is being normal, but in Patient 4 a pea-sized found in 
gallstone was found in the papilla of Vater topsy revealed fat necroses on 
In Patient 5 1 common openit g oft fieent oft the peritoneal oa 


common duct and the pancreatic lost completely 


present. wrhagic areas 

Of these 25 patients, 10 died, 8 afte ( Due to Trichobezoa 
surgery. The diagnosis was verified by 2 ported the case histor, 
autopsy in all of these 10 cases Micro \ Id Y | who had been kt 


scopically, large areas of necrosis and hen swallow hair 


orrhage were present in She injured het 
should be noted that both patie nts who died lal Y against the edge 
after 1932 had fatty degeneration of the la she suddenly began 


don na pain ind vomiting 


liver 
In most ot the patients who ré Vel davs later she was acutely 

from acute pancreatitis, the therapy fol rate of 120, a temperature of 101 

lowed closely the treatment of acute pan generalized abdominal tenderness and 


consisting primarily in ty \fter the abdomen was opened, 


creatitis in adults, | 


the administration of parenteral fluids and amount of serous fluid escaped. The trans 


blood for the treatment of shoc k, the insti erse colon was distended. while the omen 


of gastric suction, and injection of tum ind the appendices epiploi 1 were 


Banthine covered with fat necrosis. A large tun 


tution 
atropine or propantheline (Pro 
In a number of cases, antibiotics were given vas found which was adherent to thx pos 

Cases Associated with Ascaris Infestation terior wall of the stomach. Serum amvlas 

In adults it has been reported that asca ind urinary diastase were elevated. Thre 
rides may cause acute pancreatitis by block months later a cyst of the pancreas was 
ing the pancreatic duct. Schmieden and aspirated, and 40 cc. of fluid was obtained 
Sebening ** mentioned that 50 of these cases \fter another three months. th tient was 
were reported in the literature. In the pedi readmitted with signs of intestinal 
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ind a trichobezoar with a weight ot lormones were reported. One was a 3-y 


filling the stomach, duodenum, and old boy suffering from dermatomyositis whi 
irt of the jejunum, was removed had rec 1 steroid hort f 
ent died on the following day ionths : ld 
Following Trauma 
in whor trauma to the uppet 
vas supposedly the causé 
were reported in the 
up Chree ot them fell 
ng the upper ibd | 
one child w 


run 


a 
nding 
in the group of se Comment 


was unknown. Lhe tet 


y normal, but 
Ihe ibdor 


tonitis 


matients ind 
urinary diastase 
one ot these two « 
lwo patients had tt 
one, transient acetonuria 
unts were reported in only 
n both they were 18,000 
nts were operated upon Blood 
brownish fluid was found 
report mentions distention 
it necroses were present n 
s. usually on omentum, mesentery 
of the pancreas. The pancer 
grossly normal in 
SES but im Patient 5 it ippeared ede 
irtly necrotic and in Patient 3 
containing fluid was tound 
+t a hematoma was observed in 
f the head of the pancreas Il * questi t how often the 
recovered i al tcl pancreatitis with 
reas Necrosis During the Cours ical ; ’ cannot be answered. [1 
id Hormone Therapy.—Most recently | of the 30 nontraumatic cases was ¢ xposure 


the case histories and findings at autopsy to mumps recorded, and none of thes 


| 
of three children dying suddenly after they observed to have other clinical mani 


had received a prolonged course of steroid tions of mumps. Patient 20 had a 


nem 





titer of 1:40 during the acute phase, and 


this was probably due to a previous episode 


of mumps. In our own patient, Patient 21, 
and Patient 24, the complement-fixation titer 
for mumps was low during the acute phase 


> 


Zelman *® reported that, among 89 patients 


suffering from mumps, serum amylase and 
urinary diastase values were raised in 73, 
and 93% of 13 patients with clinical pan 
had 
Applebaum *7 


in 85% of 60 cases of mumps 


creatitis increased amylase values 


found elevated seruw levels 


In Paxton’s #8 series of 307 cases of acute 


pancreatitis, only 1 case was probably duc 


to mumps. Schmieden and Sebening’s ** 


report included no case due to mumps 


Eagles’ *® series of 1664 servicemen suffer 
ing from mumps included only 3 cases of 
The diagnosis was based on 


that 


pancreatitis. 
clinical observations only. It appears 
pancreatitis due to mumps is usually not 


severe and does not cause a “surgical abd 


men.” 

Five patients had a purulent infection 7 
to 15 days before the onset of their acute 
pancreatitis; this was proven to be due t 


Streptococcus in three instances. Hypo 


thetically, the pancreatitis may have been 
caused directly by the Streptococcus, but 
no suppuration was reported and the peri 
fluid these 


patients. There is the other possibility that 


toneal was sterile in two of 
an antigen-antibody reaction takes place in 
this Thal “0 


able to produce acute hemorrhagic necrosis 


disease and Brackney were 
of the pancreas in rabbits and goats by the 
The 
pancreas 
the 


Escherichia coli 


local Shwartzman reaction. animals 


developed hemorrhagic necrosis 


after introduction of endotoxin of 


meningococci and into the 
pancreatic duct followed by an intravenous 
the Thal * 


observed the development of severe hemor 


injection of same toxins. also 


pancreatitis in rabbits after they 
egg had 


subsequent infusions of very small amounts 


rhagic 


were sensitized to albumin and 


of the same material into the pancreatic 


duct. This seems to represent an Arthus 


sensitization reaction. 
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Our patient developed urticaria nine days 
before admission. This would seem to give 
support to the hypothesis that a hypersen 
sitivity reaction may be involved in the 
pathogenesis of acute pancreatitis 

It is impossible to state whether the ad 
ministration of steroid hormone was. the 
immediate cause of the necroses of the pan 


The 


fact that pancreas necrosis occurred in pa 


creas in the three patients reported 


tients suffering from diseases often consid 
ered to be manifestations of an ill-defined 
hypersensitivity reaction might also add sup 
port to the thesis that pancreatitis in children 
belongs to the same group of diseases 

In the years since adequate postoperative 
fluid therapy has been used, the majority of 
children have survived; only two fatalities 
in children have been reported since 1932 
The maintenance of adequate fluid and elec 
important 


Of 


trolyte balance may be an point 


in postoperative treatment. course, all 
the 


pancreatitis in adults seem to be applicable 


concerning therapy of 


suggestions 


to the disease in children, including gastri« 


suction and administration of 


atropine oO! 
propantheline to suppress reflex secretion of 


pancreatic juice. Adequate sedation and 


possibly administration of antibiotics are 
also standard treatment for adult patients 
with acute pancreatitis 

that 


occur in children should prompt more fre 


\wareness acute pancreatitis may 
quent serum amylase determinations in chil 


This 


might help to avoid occasional unnecessary 


dren with acute abdominal findings 
laparotomies in cases of pancreatitis, espe 
cially following abdominal trauma 


Summary 


\ case of acute pancreatitis in a 4-year 
old 


cases of acute pancreatitis occurring in the 


reported. Thirty seven other 


girl is 


pediatric age group were found in the litera 
ture. Seven of them were caused by trauma: 


one, by trichobezoar; two, possibly by 


ascarides, and three, during steroid hormone 


treatment; one was conceivably due _ to 
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mumps lhe etiology of the other 24 cases 19. Haigh, | Acute Pancreatitis 
Arch. Dis. Childhood 31 :273, 1950 
20. Gibson, J]. M 

femorrhagic Pat 

18-486, 1956 

etiologies, was found to be very typical, with 21. Pender, B. W 

» sudden onset of abdominal pain and von Child Aged 3 Years, Lar 

i 2. Gallie, W 


remains d obs« ure 
The clinical course of this disease in 


children, regardless of the possibly ditterent 


iting 
~ 
] 


ill the signs of an acute ibdomen 


rked leukocytosis and elevated seru 

. levels, and, at surgery, blood-stained 
il fluid, multiple fat necroses, and 
ent and edema of the pancreas 


Mayo Cln R 
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Case Reports 


Eosinophilic Granuloma 


HOLDEN C. McCRANEY, M.D., Fort Smith, Ark., and ALFRED B. FALK, M.D., Chicago 


ited for 


In a recent review of patients tr 


reticuloendotheliosis of the nonlipid type 


the author + made note of the apparent in 


this conditior yur 
Met O! Hos 


pital with patients of the Letterer-Siwe and 


crease in frequency of 


experience at the Children’s 


Hand-Schuller-Christian group shows these 


conditions to be less rare than they 


were. This, however, is more likely the re 


sult of the referring of youngsters with 


serious or unusual diseases to a children’s 


hospital rather than of a | change 


in the character of the disease. The third 
member of the group, eosinophilic granu 
still 


the skin alone is affected 


loma, is most unusual—especially it 


Eosinophilic granuloma as 
bone is seen frequently enoug! 
pected after the viewing of an x 
ture of the involved site, and the diagnosis 


t biopsy ot the 


may be readily confirmed by 
The 

eosinophilic granuloma is not clear-cu 

skin involved. A 


primary eosinophilic nodular infiltration of 


of the problem of 


evaluation | 


be me 


ever, when the alone is 


the skin may have the histopathologic fea 


tures of the Letterer-Siwe or th Hand 


state and vet in no way 


Schuller-Christian 
simulate the course of these disease 
peated biopsies may have to be 

lesions, 


on various skin ilong with a gen 


eral hematological survey and x 
of the long bones, procedures 
extend over a period of weeks 
can be certain of the diagnosis 
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of Dermatology, Children’s Memorial Hospital 


and the Dep 
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studies 


Le spit the similarity of the tissues of the 
reticuloendothelioses, one has only to chart 


the various life spans to realize that the 


eosinophilic granuloma (skin and/or bone 


group has but little menace to life. Con 
fusion among observers can be clarified 


such 


only by the continued reporting of 


The need for clarification is « 


Allen 7 


granuloma of 


patients 


dent when contends that “eosino 


phali 


equated with various kinds of eosinophil 


bone has been 

msuMm 
W oerde 
man and Prakken * that primary eosinophilic 
skin 


bined with eosinophilic granuloma of bone 


granuloma of skin on apparently 


cient basis” and in the views of 


granulomas of the “may appear com 


and in a lesser degree with Hand-Schillet 


Christian and Letterer-Siwe diseases.’ 


Our patient, although she was diagnosed 


early in the disease process as hay ing an ex 


ample of eosinophilic granuloma of the 


skin, required prolonged study before the 


lesions disappeared and one could be sure 


that a severe of normocholesteremik 


lipoidosis would not result 


typ 


Report of Case 


was first seen at the age o 


her stated that the child was 


full-term uneventful pregna 


cle veloped small growths on the 


weeks here were no other 


child’s growth and devek 


al limits 


ation of the skin showed about 20 


dispersed over the trunk and extremities 


o evident symmetry of the lesions. F: 
diameter nr 


(Fig. 1) 


other positive finding m the physical exar 


was about 5 mm. in 


no tendency to break down 


was an umbilical hernia 


was performed on a lesion present o1 
I l 


\ biopsy 
hild’s hand, and on histopathologic examina 
a massive infiltrate was seen throug! 


1s rhis was composed ¢ swtiocvtes 





ISINOPHILIC GR 


tibial marrow study 


lia 


{INULOMA 


it €0 inopl ili 


ot eosinopl hic 


large vesicular 


ylasn No evidence of 
\ bone survey 
hemical examinations 


esterol studies, were 


eosinophilic myelocytes, but the 


any specitx 


gnostic of 
performed when the pati 
heavy 


showed 


ot 


witl 


reve aled 


dise: 


phil 
with 


peating 


in 


nt W: 


eosin 


infiltration was still present along 


However, re 


leukocyte 
mphocytes 
showed 


histiocytes and lyr 
month later 


the tissue studies one 
while the histiocytes and lymphocytes still 
present the upper dermis, there was 
d clearing of the eosinophilic leukocytes 


t present at any time 


cells were no 
s examined frequently in the 
ent severe 


he child wa clink 
several recur 
diarrhea, and 


all of the 


hospital because 
respiratory tract imfections, 

13 months 

disappeared. Repeated 
he first year of life were 
range, and at no time was there 
the peripheral blood In addi 


Cosi! Opi Lila 
repeat ol the bone survey at the 13-mont 


owed deviation from the norn 


Comment 


It is doubtful that such a patient should 


be included in_ the 
f the nonlipid type The evidence 
of the patient's 


reticuloendotheliosis 


group > 
is the course 


for exclusion 
demonstrated the 


disease process Time be 
nign course, which was at variance with the 
one would have 


prognosis 


histopathologic 


possible serious 
expected from the appear 
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ance of the sections taken from the papules 
Woerdeman and Prakken in their classi 


fication of the eosinophilic granulomata 


suggested a grouping which they termed 


“reticulogranuloma — eosinophilicun cutis 


simplex.” Essentially, this consists of soli 
tary tumors with the histopathologic fea 
tures as presented in our case and a similar 
benign course 

Insect bites are always to be considered 
in a study of eosinophilic infiltrates in the 
skin. Allen has pointed out that one should 
expect to see pseudoepitheliomatous hyper 
plasia and spongiosis which may progress 
to vesiculation, along with acanthosis 
and 


keratosis, hyperkeratosis 


dermal infiltrate is found, consisting « 


sinophilic cells and histiocytes, whicl 
simulate the group under discussion 


| ' 
is 


addition, the large numbers of pla 


conspicuous lymphocytic follicles 


nite germinal centers, and epidert 


sion cysts distinguish the reaction 


Summary 


COsint yphilic 
The 


the 


A patient with 


granulomata of the skin is reported 


primary 


purely local nature of the process and 


DISEASES HILDREN 


OURNAI 


course of the disease characterized its be 
nign status in this cas¢ 

\lthough the individual lesions under the 

icroscope may have been compatible with 
the findings seen in the nonlipid type of 
reticuloendothelioses, there were no other 
corroborating factors in the blood or bones 
One should clearly define the type of eosino 
philic granuloma under review, for the os 
seous type has the more serious import. 


W oerdeman 


“reticulogranuloma 


and Prakken’s concept of 


eosinophilicun cutis 
is a solitarv lesion can safely be 
mul 


include patients having 


when the pathology and the 


conditions are similar 





Cx rresp mdence 


PREMATURE AND FULL-TERM INFANTS: A COMPARISON OF THEIR MATERNAL HISTORIES 
To the Editor:—I would like to comment on the interesting paper in the August issue of the 
\. M. A. Journat or Diseases or CHILpren, p. 169, by Dr. Stuart S. Stevenson and his asso 


e comparison of premature and full-term infants. It is commendable to see efforts to 

cause of prematurity, since this is recognized as an obviously essential step 

ss is to be made in reducing disability through the medium of preventior 

unfortunate, therefore, that some of the conclusions which the authors draw fron 
1 to obscure rather than clarify etiologic factors 

differences in prematurity are so mz = mu “m essential to have 

and nonwhite groups before drawing conclusions about variations. One 


how much bias there is in the selection of the Negro mother for admissior 
It is noted that the m of the nonwhite controls is only half of that 
prematures, while there < wre white controls than white prematures. One 
ussume that the 27 card tha authors state they rejected, because they 
prematures, were nonwhite babies. This would seem to indicate that there was 
btaining a sufficient number of nonwhite mothers who did t give birth to 


s. Even so, it is not completely clear that cases and « were initially 


necessary step where racial factors are so important 
evidence regarding bias in the selection of nonwhite patients compared to 
hat there is significantly greater number of patients with “no abnormalities” 
mtrols than among the nonwhite controls in g has been observed 
been pointed out that n the level of abnormality in the control 
necessalr to } ve \ 1; y u f cases to achieve levels 

ance 

pertinence to the question « t ! ace prematures are 
nate of prematurity” by being abortions. The incidence of abortions is the 
ind nonwhite mother of premature The difference between the 
he controls is in the same direction for th the whites and the nonwhites 


asked whether the failure of tl 


e difference in the nonwhite group to be stat 
int is not due merely to the fact that the level in the nonwhite controls is mucl 
the total number of cases is much smaller than for the white group 


Although the authors state that they do 1 meaning ut s differences are significant 


robability level of 0.05. they do not always abide by this rule in their discussion 


both omission and commission in this respect. This is particularly 


o the Pp 
’ | 


+} 
€ ) ) oO 


some of the socioeconomic indices. In this day, when there is such a 
insurance cover: it is very difficult to interpret the type of hospital 
in socioeconomic terms. While it is true that the control infants have a higl 
admissions than the prematures, it is equally true that the premature infants have 
private accommodations than do the control infants; this difference 
I he “no cause” infants are compared with the controls. Sin 
status there are more unskilled fathers in the premature than in the control 
difference in the series is not statistically significant, this f: due 
ll numbers. Other studies with larger numbers have indicated an associa 
onomic status and the incidence of prematurity in a white populatior 
unfortunate th: acial and socioeconomic differences in relation to pre 
being minimized i ly true because there has been shown to he 
between the incidence of arious complications of pregnancy, for instance 
he socioeconomic 1 t tl Since there might ry well be a fruitful 
uestion of prevention in reé these conditions, it would seem important 


socioeconomic differen in the identification and management of patients witl 


HitpA KNostocn, M.D 
Clinic of Child Development 
Children’s Hospital 


Columbus 5, Ohio 
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Abstracts from Current Literature 


American Heart Journal, St. Louis 


The Respiratory Complications of Congenital 


Heart Disease 


id conscript, previous 


latior He had 


Fatal Myocarditis Following Smallpox Vaccination 


resulted 


with head 
regional axillar 
on was not re ur} 
nt uttered 


ied within 


\ ; 


i loud 


I 
hive minutes 
in addition 


sack The 


Lutopsy 


pericardial 
if lium, V ilves or 
flabl with pale and 
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spleen was about double the normal size. The leptomeninges were hyperemic, but the brait 
appeared normal 

Histologic examination revealed, particularly in the left ventricular myocardium, numerous 
foci of acute degeneration and pronounced infiltration with granulocytes and some lympho 
cytes. Between these areas normal myofibrils were found. There was no evidence of et 
cephalitis, and the meninges revealed no signs of inflammatior 

\ bacteriologic examination was not performed, but in the absence of any known infec 
tious disease it was concluded that the acute fatal myocarditis was a smallpox vaccinatior 
sequela. One other very similar case in which death occurred nine days after vaccinatior 
has been reported, and there are two additional cases reported of electrocardiographic and 
clinical evidence of nonfatal postvaccination myocarditis 


American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine, Springfield, Il. 


(Oct.) 1956 
* Congenital Mitral Stenosis: Roentger udy of Its anifestations Theodore F. Hilbish and Robert N 


Cooley p 43 


Bilateral Ductus Arteriosus with h rti rel ght led Descending Aorta: Report of Case 


Edward H. Bergman 


* Water Intoxicatior el of talit ri t sariur t ! Paterson 

Cayler I 

Congenital Mitral Stenosis: Roentgen Study of Its Manifestations.—This is a rare 
congenital anomaly and as an accompaniment of some other malformation is uncommon 
There is disagreement as to whether this represents a congenital anomaly or represents a 
fetal endocarditis. Farber and Hubbard believe that both types occur. As in the acquired 
type, some degree of insufficiency accompanies mat I of congenital mitral stenosis 
and the hemodynamic effects are not different 

The natural course of the uncomplicated ca lepend m the severity of the stenosis 
However, when associated with anotl oma t disability due to the combined defects 
may be early in onset and severe en ; ing coarctation of the aorta it may account 
for early heart failure and make surgical correcti me hazardous. When associated witl 
1 patent ductus arteriosus ; i ve ( al sj rot ay be noted, the chief feature of 
which is an uneven distribution of sis b he upper and lower portions of the body 

[Two cases were proven at aut nd fteer were diagnosed on presumptive 
evidence 

The following conditions are briefl liscussed ( congenital mitral stenosis witl 
a reverse flow through a patent d is arteriosus, thr cases; Group II, congenital mitral 
stenosis with a patent ductus arteriosus without flow, three cases: Group III, 
congenital mitral stenosis associated i Y itio f aorta, six cases; Group I\ 
mitral stenosis with an intraventricular ) dete wi uses; Group V, uncomplicated 
mitral stenosis, three cases 

In each of these cases in ic] riocardiograpl W done stagnation of blood 


found in the left atrium, and enlargement « he let ium was seen in all but one case 


Bilateral Ductus Arteriosus with Right Aortic Arch and Right-Sided Descending 
Aorta: Report of Case.—In other cases reported the bilateral ductus arteriosus is asso 
ciated with absence of the proximal portion of a pulmonary artery and commonly with other 
thi 


serious intercardiac defects. This was m in 

This case is that of a boy who died at ays of ag \t autopsy the aorta arose from 
the left ventricle in a normal manner. The aorti t and descending aorta were on the 
right There was a bilateral ductu t T . nd tl eft subclavian arose from the left 
ductus arteriosus 

Water Intoxication: Report of Fatality Following a Barium Enema.—This is a single 
case report of a 3-year-old boy who died of water intoxication following a barium enema 
Previous reports have occurred in the literature reporting death due to water intoxication, 
hypervolemia and hypoelectrolymia, as direct result of hypotonic enemas in children with 
megacolon. This is the first known report of such an occurrence in a normal child 


2) 
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[his child had had a poor intake of fluids preceding the study and afte: 
Darium enema 
the 


he was given a tap water enen ombination of whicl 


7 ’ 
tatal ele trolyte disturbance 


American Review of Tuberculosis and Pulmonary Diseases, New York 


75, No. 6 (June) 1957 
Tuberculosis Developing 
Tuberculosis in Children Tr 
of Circulating Antibod 
H. Fusillo, and George } 
Circulating Antibod 
Fusillo, Daniel L. Weiss 
lace or Cystlike Cavities 
Jr. and Emar 


niology of 


ie 


ulosis Vaccin 
Microhiolog ix 1 se for ‘ rit ‘ oncentr ns of Isoniaz 
K. Riemensnider { ; 
Microbiolog ssay ech : st ting atterns of Isonia Metabolisr 
Riemensnider 
rophoreti 
999 


Metha 


Statement |! 


children less than 13 year 


tuberculosis, was 


Skeletal Tuberculosis in Children Treated for Primary and Miliary Tuberculosis. 


: roentgenographic ¢ 
followed for he children were 
groups patients with prir the incidence 
with streptomyci with tl 
miliary tuberculk tuberculosis 


in additional g1 tubercul 


During the follow-up period, 
he survivors of miliary tuberculosis 
indications other than miliary disease for skelet 
was lower than in the untreated group nother 
with early primary infection 


Suggestion is made that the 
1 that chemotherapy acts ot 
s widespread involvement | 
begun, it may be concluded that 


hone tuber in treated generalize: 


Annals of Internal Medicine, Lancaster, Pa. 


500 (Sept ) 1956 
tus of Etiologic Discovery ir t Diseases. lohr 
the Fractional Serur Determir 
Enterocolitis and 
icarditis: A Review 
D. White.—p. 44 
R > Diaz-Rivera 
ntrén-Rivera.—p. 459 
Ray G. Cowley, Wil 
sm of the Noncoronary 


Krieger, and Norman K 


$5:561-736 ( Oct.) 1956 
Fructosuria. Alfred R. Lenzner p. 702 


The Rh-Hr Types: A Complex Problem Serology, Genet j 


vetics and Nomenclature 
Wexler { 2 
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Conge I fference to \ ( 
The Cu Proble of Sta COL 1) | } & 
The Diagnost Prognosti I I ‘ Signif r Serum Glutamic Oxaloacetic Transa ‘ 
(SCO-T): Alterations Acute He Felix Wroblews George Jervis, and John S. LaDue 8 
Rheumatism and Arthritis: Review tf A t ! Eng Literature of Recent Years (Eleventh Rheur 
itism Review William D. Robu lose Bur W i S. Clark, Darrell (¢ Crau Ephra 
P. Engleman, Donald C. Graha Max. M. Montgomery, Bernar M. Norcross. Charles Ragan. Mar 


The Importance of the Fractional Serum Bilirubin Determination in Clinical Medicine 





Van den Bergh, who first DI Lli c r the letermination of | 
recognized that it proceeded | ‘ prompt rect reaction requiring seconds 
ndirect r beginning tw nutes ! reat elerated by the ad 
lcohe Sul sequet studies ‘ the nail re 
ransition occurs at about on ereto! ! ent of the direct value sl 1 be 
nade at this time lirect-reacting water-soluble, or polar, while indirect-reactins 
nlirubi s chloroform-solu polar Yecent it s been shown that indirect 
eacting D bin 1s in I et stalline bili ‘ 
older ‘ ©} ti ire ‘ ¢ A the protein globin now se¢ 
unlikel 6) ‘ er ee ¢ . to be a , 
bilirubu I nol pl 

Base I $ OL SOY i 02 patients with one ite 
values great 0.29 per 100 t rubin greater than 1.5 mg. per 100 the 
ractional ete! ithe Has ce ee t | $ el ion ot the one te 
raction W indire pre eric hepatitis, cor = 
tone with 1 1c eT eee r rrhosis wit! chol , 
features. | thes . , » aiieet wile tin tnt 
bilirubin dete ‘ se2 sé Second. elevati the 
indirect fraction w th é occurs in retentior , 
wi 1S BUN ‘ v ] ‘ Lertal cases <¢ i 
uundice, some of subsiding int patit nd t Gilbert type of constitutional hepat 
lvsfunction belong in this te t itation jaundice both fractior ‘ 
usually increased Otter i et . f to otis . between parenchyt : 
extrahepat! uuses, but when the rul elevate 1.5) and the one-minute valu 
is less thar 10% ot the tot . I pat truction 1 be considered very unlikel 
Most case f epatit -_ . : ~— ‘ ereater than SO% ais 
occurring i epatiti r cir! 5 e preset { t complications 

The Current Problem of Staphylococcal Infections.—Stay cecal infections have 
in the parasite-host biologic relati I Vn t Siac the organism, virulence is enhanced 
vy the ibilit te produce tox F ert necroc } the bility to survive after 
phago Ss! by the fort ted 1 eu in abscesses. where staphylococca 
growth is favored, the actior I tics 1S pair I the formation of antibodis 
prevent \bove ll, the pp ntibiot resistant mutant strains | 
followed the introduction of « vy therapeut el At present about 80% of strains 
isolated fron } spitalized patients rae . "Or trains solated from outpatient are 
resistant to penicillin, and the endai been noted with streptomycin a1 te 
tetracyclines Resistance can evet p in the mptomatic carrier state in persons r¢ 

, +i} 7” ‘ ‘ tors which favor staphylococca 


eiving prophylactic antibiot eatt t. Certais st facte 
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1. M. A. JOURNAL OF DISEASES OF CHILDREN 


The Submicroscopic Morphology of Gaucher Cells.—Investigation of the characteristic 
large cells found in the bone marrow and spleen in Gaucher's disease was made with use of 
electron microscopy as well as phase-contrast and polarizing microscopy. Submicroscopix 
tubular structures within dense elongate or crescent-shaped bodies are described. It is 
suggested that these structures represent molecular kerasin or lipoprotein units known from 
biochemical and histochemical evidence to be present in Gaucher cells. Numerous micro 
vesicles were found near the complex cell border, suggesting transport of some substance 
across an active cell membrane. The literature concerning some aspects of Gaucher's disease 
is summarized, and an attempt is made to correlate the morphologic findings with clinical 
and biochemical information concerning Gaucher's disease 

It is postulated that the fibrils are an abnormal constituent of the marrow cells, repre 
senting a lipoprotein complex. If the lipoprotein is synthesized outside the cells, it, or an 
immediate precursor, may be actively transported across the cell membrane in the microvesicles 


noted near the cell border 


Microdrepanocytic Disease in Greece.—Microdrepanocytic disease, or thalassemia 
hemoglobin S disease, is the product of an interaction between two nonallelomorphic genes, 


i. e., the sickle gene and the thalassemia gene. Patients with microdrepanocytic disease may 
inherit one abnormal gene from each parent or both abnormal genes from one parent. A 
study was made in Greece to determine the comparative incidence of microdrepanocyti: 
disease and sickle-cell disease. Study of the parents’ hemoglobin pattern and red cell 


morphology was necessary in order that a differential diagnosis could be made between sickle 
cell disease and thalassemia-hemoglobin S disease in the patients 


was 


Among 57 patients with clinical and hematological picture of sickle-cell anemia, 
f the parents of these patients that 44 could be defined as having 


found after examination « 


microdrepanocytic disease and 13 as having sickle-cell anemia, as expected, since thalassemia 
trait is more frequent in Greece than is sickle trait 
Geographic distribution of microdrepanocytic disease was found to be much wider thar 


} 


that of sickle-cell disease, which occurs in areas where the trait has been found in hig! 
frequency 
Canadian Medical Association Journal, Montreal 
76 (May 15) 1957 
Summer Diarrhoea. J]. H. Ebbs.—p. 869 


76 (June 15) 1957 


* Notes on Neonatal Thrush and Its Epidemiology. Antony Shardt and T. E. Roy.—p. 1029 
Solitary Eosinophilic Granuloma of Skull (1950); Osteochondritis Dissecans of Knee (1954) George 
McClelland Bastedo.—p. 1054 
77 (July 1) 1957 
* Outbreak of Aseptic Meningitis (Meningoencephalitis) with Rubelliform Rash Toronto, 195 R 4 
Laforest, G. A. McNaughton, A. |. Beale, Mairin Clarke, Norma Davis, I. Sultaniar und A. J 


Rhodes.—p. 1 

Severe Hemolytic Disease of the Newborn Due Probably to the Combined Action of Anti-A and Anti-S Bb 
Chown, Marion Lewis, and B. Best p 1 

Spontaneous Rupture of the Spleen in an Erythroblastotic Infant. D. J]. Murray, P. W. Davey. and G. M 
Martin.—p. 37 


77 (July 15) 1957 


* Haemolytic Disease of the Newborn Due to ABO Isoimmunization. Morris Sabin and Louis Lowenstein.—1 
92. 

1000 Cases of Tonsillectomy in a Prepayment Plan: Preoperative and Postoperative History. H. leRiche and 
W. B. Stiver.—p. 109 


77 (Aug. 1) 1957 


* Malaria in a Saskatchewan-Born Infant. H. Crossley p. 22 
* A Normal Child Following Insulin Coma Therapy in Early Pregnancy. B. A. Boyd.—p. 227 


Notes on Neonatal Thrush and Its Epidemiology.—Candida albicans in the vaginal 
flora of the parturient mother is an important factor in the development of thrush in the 
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newborn infant. In a series of 128 infants, 9 developed thrush. Two cases were probably 
related to cross infection, but the remaining seven babies acquired the infection primarily from 
their mothers. The mothers, then, are the main potential sources of danger, and antepartum 
vaginal cultures might well be taken from all women during pregnancy. As a prophylactx 


measure nystatin appears most suitable for use in both mother and infant 


Outbreak of Aseptic Meningitis (Meningoencephalitis) with Rubelliform Rash: 
Toronto, 19564.—The authors describe an outbreak of aseptic meningitis in Toronto 
characterized by the appearance of a maculopapular rubelliform ras! The authors observed 
115 children, and the rubelliform rash appeared in 50, or 43%. The main symptoms were 
fever, stiff neck, headache, and vomiting. The spinal fluid cell counts tended to be higl 
the mean cell count being 694 cells per cubic millimeter. This is considerably higher than 
that found in poliomyelitis or Coxsackie meningitis. The convalescence was uneventful. The 
iverage duration of stay in hospital was six days, and when the patients were examined 
some six weeks after discharge there was no evidence of paralysis in any patient 

Specimens of stool, cerebrospinal fluid, and blood were studied, and from 94 stool prepara 
tions 58 viruses were recovered. From the 48 samples of cerebrospinal fluid used 15 viruses 
were isolated. All these viruses produced the cytopathogenic changes in tissue cultures. None 
of these agents was neutralized by pooled antisera to poliomyelitis viruses Types 1, 2, and 3 
The details of further virological studies are given. The laboratory findings suggest that 
the etiologic agent was a virus related to ECHO virus Type 9 

Hemolytic Disease of the Newborn Due to ABC Isoimmunization.—Seventeen cases 
f hemolytic disease due to ABO incompatibility were observed at the Royal Victoria 


Hospital in five years. It is usually a mild disease, and the most useful criteria for diagnosis 


ire history of jaundice within the first 24 hours after birth and a Group O mother with 

Group A (or B) baby. Exchange transfusion was administered in mine cases, and the 
indications for the transfusion are discussed. These are much the same as in Rh incom 
patibility. There were no deaths and no kernicterus. The incidence of ABO incompatibility 


was low, 17 cases in 16,621 deliveries 


Malaria in a Saskatchewan-Born Infant.—An illness in an 1l-month-old Chinese girl 
whose parents were both from the Canton Province in China was diagnosed as malaria. Two 
nonths previously the baby had been given 3 cc. of the mother’s blood intramuscularly. Bott 


e mother and the father had previously had malaria, and it is presumed that the baby 


btained the malaria from this one injection of her mother’s blood 


A Normal Child Following Insulin Coma Therapy in Early Pregnancy.—The author 
notes that a review of the literature indicates that some deformity, abortion, or stillbirth is to 
be expected if insulin coma precedes the 10th week of pregnancy. This form of treatment 
therefore is not customarily given to women known to be pregnant 
} 


The case described is that of a pregnant woman who received insulin coma therapy with 


32 treatments involving 10 half-hour comas in the first 11 weeks of pregnancy. The child, 
now 3% years old, shows no apparent damage from this experience, and the history and 


bservations indicated a normal rate of physical and mental development 


Circulation, New York 


15, No. 3 (March) 1957 


* Isolated Congenital Mitral Stenosis: Report of Two Cases with Mitral Valvotomy in One. J. L. Braudo 
S. N. Javett, D. I. Adler, and I. Kessel 


I 358 
Congenital Absence of the Pulmonary Valve. Luvien A. Campeau, Paul E. Ruble, and Warren B. Cooksey 


Dp. 397 
15, No. 4 (April) 1957 
tacterial Endocarditis Following Cardiac Surgery Clarence Denton, Elias G. Pappas, Joseph fF Uricchio, 
Harry Goldberg, and William Likoff.—p. 525 
Interatrial-Pressure Relationships After Closure of Atrial Septal Defects in Man Albert H. Pemberton 


John W. Kirklin, and Earl H. Wood.—p. 568 

American Heart Association: Congenital Cardiac Defects; A Physician’s Guide for Evaluation and Manage 
ment. Ruth Whittemore, S. Gilbert Blount Ir., Sidney Blumenthal, Frank Gleen, Edwerd C. Lambert, 
and Helen B. Taussig.—p. 631 
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1. M. A, JOURNAL OF DISEASES OF CHILDREN 


Oxalosis, a New Metabolic Disease of the Storage Type.—A boy of 11 years was 
dwarfed and had ichthyosis, a horse-shoe kidney, and marked renal dysfunction. Deatl 
followed episodes of acute renal insufficiency with acidosis. At autopsy, histological examina 
tions revealed calcium oxalate crystals in the kidney and in the cartilage of the long bones 
A diagnosis of oxalosis was made; this metabolic disease has only recently been identified, the 
first pediatric case having been described by Vischer (Schwets. Ztschr. Path. u. Bact. 10:286 


1947) 


A Case of Methemoglobinemia Due to Aniline.—A 74-year-old girl developed marked 
cyanosis, with dyspnea, tachycardia, and drowsiness. The findings proved to be due to 
methemoglobinemia, caused by a black shoe dye. The treatment was the intravenous ad 
ministration of 500 mg. of ascorbic acid and oxygen inhalation. The ascorbic acid medicatior 


was continued orally 


Some Anatomical Abnormalities of the Gastrointestinal Tract with Vomiting and 


Malnutrition in Infants.—Clinical and radiological evaluation of infants with vomiting is 
essential for accurate diagnosis and correct medical and surgical treatment. X-ray pictures 


of the abdomen of children with many of the congenital defects are shown 


Monatsschrift fiir Kinderheilkunde, Berlin 
104 :475-508 (Dec.) 1956 


Rickets and Kesistance to Infection. W. Theopold, K. E. Sudhoff, and Inge Schulte-Nickell 


Disturbances in Heat Regulation and Endogenous Hypothermia. Guenter Jansset p. 478 


The Psychopathology of Brain Damage in the Young Child. Hedwig Wallis.—p. 480 

Typical Electrocardiographic Changes with Tricuspid Atresia. Joachim Stoermer p. 484 
BCG Vaccination in Hessen. Maria Daelen and Harald Saame.—p. 487. 

Observations Regarding Marked Increase in Contact Cases of Poliomyelitis. Hans Radl 


Chemistry and Hygiene of Milk. Ernst Mueller.—p. 496 


105 :1-40 ( Jan.) 1957 


The Circulatory Effects of Megaphen a Atosil in Childhood Guenter Janssen and Hans (Guenther 


Staemmler p. 1 

The Trace Element Fluorine and Dental Caries. Heinrich Hornung 4 

Clinical Studies on the Efficacy of the Second Carbohydrate r. Brehme and A. Jaeger p. ¢ 

Diagnosis and Treatment of Orthostatic Dysfunction in Childre lrial with the Preparation Carniget Kurt 
Brueck and Dieter Oltmann.—p. 7 

Report of a Poliomyelitis Epidemic in a Nursery. P. Krepler p. 1 

Report of an Outbreak of Poliomyelitis in a Pertussis Ward. H. Zischinsky.—p. 14 

Virological Studies Concerning the Etiology of Two Institutional Outbreaks of Poliomyelitis. P. Kraus 

Angiocardiography in the Diagnosis of Obscure Disturbances of the Mediastinum H. S. Otto and 
Schaefer.—p. 19 

* Treatment of Infantile Dyspepsia, Especially That Due to E. Coli, with Neomycin. F.-W. Wedemeyer 

Aortic Stenosis with Morquio’s Disease. W. Thoenes and K. Holldack.—p. 2¢ 

Constitution and Heredity. Joachim Wolff.—p. 29 


105 :41-80 (Feb.) 1957 


Diagnostic Significance of Uropepsinogen in Childhood. Gustav-Adolf von Harnack and Lore Nahnser 

Differential Diagnosis and Course of So-Called Coin Lesions in > Lung. Lothat Weingaettner p 

Fasciola Hepatica Infestation in Childhood. K. Frank.—p. 4¢ 

* Clinical Course of Hepatitis in 50 Infants. S. Molnar.—p. 49 

Infiltration of the Bile Ducts with Albumen in Premature an ull-Term Infants. Gerhard Veith 

Differential Diagnosis of Neuroblastoma of the Sympathetic Nervous Systen Peter Heinz Koecher 
Albertus Burmeister.—p. 5¢ 

Etiology and Pathogenesis of Juvenile Kyphosis and Scoliosis. H. Arnold p. 61 

BCG Vaccination with Fluid and with Dry Vaccine (Made by Behring Co.). G. Kroll and H. Spiess 

Circulatory Impairment with Fulminating Meningococcic Sepsis. Fritz Graser.—p. 67 

A Case of Omphalitis with Pylephlebitis, Multiple Liver Abscesses, Lung Abscesses and Osteomyelitis Res 
ing in Complete Recovery. Klaus Betke and Heribert Richarz.—p. 70 

Metabolism and Diseases of Metabolism. Heinz Hungerland.—; 


105 :81-120 (March) 1957 


Quantitative and Qualitative Cell Values in the Cerebrospinal Fluid of Patients with Nonpurulent Meningitis 
in Childhood: Diagnostic Significance of Cerebrospinal Fluid Cell Values. O. Lombos, L. Szoeyi, M. |! 
Radek, and I. Kelemen.—p. 81. 

Gastric Digestion of Homogenized Milk in School Children. Eleonore Czech 
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rial Dissemination of Retrotympanic Otitis in Infancy. C. Wunderlich.—p. 90 
Climeal Picture of Retrotympanic Otitis in Infancy. C. Wunderlich p. 94 
Development and Prognosis of Calcified Pulmonary Conglomerates. H. D. Renovanz p. 99 
ment of Hypertrophic Pyloric Stenosis in 4 Nursing Infants Between 
Lange p. 10 
oli Bacilli Causing Enteritis. K 


Pathology of the Nervous Syster 


BCG Vaccination in Hessen.—In 1953 results of BCG vaccination performed on chil 
lren living in 23 counties in the state of Hessen in Germany were reported. Among vaccinated 
0,224 children and adolescents, 43 developed tuberculosis within a four-year observation 
period; among 92,145 tuberculin-negative controls there were 319 cases of the disease. This 
represented a morbidity ratio of 1:5.7. Following two more years, a review of the case 
aterial revealed only 18 certain cases of tuberculosis among the BCG-vaccinated group, al 
ata 1 


wit Successtul 


vaccination; in & further patients diagnosis could not be established wit! 


ertaint) This changed the morbidity ratio to 1:9.5 


Treatment of Infantile Dyspepsia, Especially That Due to E. Coli with Neomycin. 
Neomycin was found to be an effective, well-tolerated, and nontoxic drug in the treatment 
of infantile dyspepsia due to E. coli. Advantages as compared with other antibiotics, especially 


hl 


lortetracycl 


ine, were more rapid onset of formed stools, higher weight gains immediately 
fter onset of therapy, decreased incidence of relapses, and shortened duration of therapy 
In vitro studies showed all types of E. coli t ” sensitive to neomycin. Effective dosage 


fr to 50 mg. per kilogram per day, depending on the severity and duration of the 


The Clinical Course of Hepatitis in 40 Infants.—Iniectious hepatitis was found in the 
ironment of 3 of 50 infants with hepatitis studied in a Hungarian hospital. It was impossible 
make a differential diagnosis between infectious and serum hepatitis in view of the fact 
hat techniques were lacking to distinguish the two entities. The three infants with a history 
contact with hepatitis developed the first signs of their disease 20 to 30 days afterward 

of the infants had received transfusions and/or injections 60 to 120 days prior to onset 

their disease. Although in these infants infection by moculation could not be excluded, it 
was also possible that they were infected by members of the nursing personnel, two of whon 
had hepatitis at the onset of this epidemic. No evidence or history of hepatitis could be 
iscertained in blood donors; they also had normal liver-function tests. In 40 of the infants 
r inoculation or contact could serve as the etiological factor, whereas in 5 patients neither 
factor was operative. The mother of one infant had become jaundiced on the day prior t 


lelivery Des 


e immediate separation from his mother, this infant became dehydrated and 


pi 
omatose at 4 weeks of age; he developed hepatomegaly and abnormal liver-function tests 


Another infant had been wet-nursed by a woman during the incubation phase of hepatitis. The 
] 


fant developed the disease two months later 


The highest incidence occurred during the spring and fall. Prodromata included fever 


norexia, and gastrointestinal symptoms. Jaundice on admission was found in 49 infants. Nine 


; 


infants died. Most infants showed decreased weight gain during their illness 


Results of Treatment of Hypertrophic Pyloric Stenosis in 460 Nursing Infants Be- 


tween 1926 and 1956.—There were 460 nursing infants (349 boys and 111 girls), of whon 
were breast-fed, who developed hypertrophic pyloric stenosis between 1926 and 1956; 340 
lorotomy by Ramstedt’s technique, whereas the remaining 120 were treated 

Of the 460 infants, 17 were premature. Two of the thirteen surgically treated 


ints died. None of the four conservatively treated premature infants died 
itment consisted « small feedings, gastric lavage, and injections of atropine 
} 


e. Subcutanous injections of homeopathic doses of nicotinic acid proved 


spasms. Nine patients were admitted for pure spasms. Nine patients were 


liagnosis of pyloric stenosis but had “cascade stomachs” as shown by x-rays 


stoperative treatment was carried on f« rom 7 to 10 days, until primary wound healing 
vas completed he postoperative period was shortened in breast-fed infants; 52 patients 
were discharged as cured between the 7th and 15th postoperative days; 247, by the 30th day 
ind 280, by the 50th day. Of the 120 conservatively treated infants, 11 died: 8 of these died of 
pneumonia acquired in the hospital and 3, of acute nutritional disturbances. Of the 340 children 


perated on, 19 died. Deaths were due to atrophy, debility, pneumonia, intestinal infections, 
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rculatory failure, and nutritio1 


surgical procedure per se 


Radiology, Syracuse, N. Y. 
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News and Comment 


ANNOUNCEMENTS 


First Asian Regional Paediatric Congress.—The First Asian Regional Paediatric 
Congress will be held in Singapore May 26-30, 1958. The regions invited are the Indian Sul 
Continent, the Far East, South-East Asia, and Australasi: Anv doctor who is interested 
attending should write to the Organising Secretary, First Asian Regional Paediatric Congress 
Paediatric Unit, General Hospital, Singapore 3 


in 


Oral Examinations of the American Board of Pediatrics in 1958.—The fo 
rules will govern selection of candidates 


1. Candidates must have passed a written examinatior 


2. Candidates will be called in the order in which their applications were received. Since 


only a predetermined number can be examined orally in a given year, those enrolled for the 
written examination who are in excess of that number will be designated as “alternates.’ 
They may be called to fill vacancies that develop or may not be called until 1959 

3. Candidates will not be called far in advance of their eligibility date. Therefore, please 
do not choose a date more than one month prior to the same 

4. Candidates should make a second choice, as the list for each session must be filled 


“Alternates” should also list a first and second choice, and, so far as possible, these will be 
heeded. (Refusal of an appointment will not prejudice subsequent call, but candidates are 
expected to accept an appointment within two years following passing of the written examin: 


tion unless an extension is granted by the Board, upon written request by the candidate. ) 


5. All candidates for oral examination in 1958 should make their choices now. Do not 
wait to learn the result « ritten examination. So far as possible, your choices will be 
heeded 

Oral examinations in 1958 have been scheduled as follows: (1) Memphis, March 21, 22, 
23, 1958; (2) Atlantic City, N. J., May 3, 4, 5, 1958; (3) Cincinnati, June 13, 14, 15, 1958; 
(4) Chicago, Oct. 24, 25, 26, 1958: (5) New York, Dec. 5, 6, 7, 1958 

Address inquiries to The American Board of Pediatrics, Inc., 6 Cushman Rd., Rosemont, Pa 

Fellowships of the National Foundation for Infantile Paralysis.—The following fellow 


ships and scholarships are offered by the National Foundation for Infantile Paralysis 


Fellowships 


Medicine and the Related Biological and Physical Sciences: For scientists who are pre 


aring for careers in research and/or academic medicine Sligibility requirements include 
yaring f r I 1 1 1 I ! 
an M.D., Ph.D., or equivalent degree 


Preventive Medicine: To prepare physicians for the teaching of preventive medicine 
Eligibility requirements include an M.D. degree; one year internship; two years of training 


and experience in one of the areas related to preventive medicine 


Rehabilitation: A. For physicians interested in rehabilitation as it relates to their fields of 
specialization. B. For residents in physical medicine and rehabilitation. Eligibility require 
ments include an M.D. degree; one year of internship 


United States 


license to practice medicine in the 


Orthopedics: To provide advanced training for surgeons interested in teaching or researcl 
in orthopedics. Eligibility requirements include an M.D. degree; one year of internship; 
completion of requirements for certification by The American Board of Orthopedic Surgery 
or equivalent training; license to practice medicine in the United States. Age limit is 36 

Physical Therapy Teaching: Eligibility requirements include baccalaureate degree; signifi 
cant experience as a physical therapist for three years or more 

Occupational Therapy Teaching: Eligibility requirements include baccalaureate degree 
significant experience as an occupational therapist for three years or more 


232 





NEWS AND COMMENT 


cholarship 
Physical Therapy: To assist students in completing their education 
igibility requirements include (1) baccalaureate degree, or candidacy; 


gree; (2) specified science courses; (3) age limit 36 


Medical Social Work: To assist students in completing their education 


social 
work. Eligibility requirements include (1) a baccalaureate degree; (2) completion of one 
of graduate work education; (3) age limit 38 
For further information write to Divisior rofessional 
int ile Paralysis, 301 E. 42d St.. New 


GENERAL NEWS 
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...when can I take 


my baby off formula? 


Most doctors feel it is wisest to con- 


tinue the infant’s evaporated milk 
formula for six months, adjusting 
it from time to time to meet his 
changing needs. Evaporated milk 
processing makes it easier to digest 


than fresh milk. This is an impor- 


tant point, since digestive upsets 


and diarrheas are both more diffi- 


cult to treat and potentially more 
serious during infancy. 


During baby’s important first six 
months, you can count on the 


known digestibility of his individ- 
ual evaporated milk formula to give 
him basic growth protection. It is 
far wiser to give baby this protec- 
tion than to try to turn him into 
an adult too early! 
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Optimum prescription- 
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YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 


Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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Cool-Vapor and Oxygen Tent By / AIR-SHIELDS, INC Hatboro, Pa. OSborne 5-5200 
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A NEW SERIES IN 


Titles in the new series 


® PARENTS’ PRIVILEGE 

for parents of young children 
of pre-school and early 
school age 


© A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


© FINDING YOURSELF 


for boys and girls of 
approximately junior high 
school age 


® LEARNING ABOUT LOVE 
for young people 

of both sexes (about 16 to 

20 years of age) 


® FACTS AREN'T ENOUGH 
for adults who have any 
responsibility for children 

or youth that may create 

a need for an understanding 
of sex education 


EX EDUCATION 








Prices of quantity orders 

of any SINGLE title 

| copy $ 50 

10 copies 4.25 

25 copies 10.00 

50 copies 18.75 

100 copies 35.00 

250 copies 81.25 

500 copies 150.00 
Set of 5 titles, $2.2 


Distributed by 


Order Department 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearbora St. 
Chicage 10, Hi. 


ORDER BLANK 


Title 
. PARENTS’ PRIVILEGE 
. A STORY ABOUT YOU 
3. FINDING YOURSELF 
. LEARNING ABOUT LOVE 
. FACTS AREN'T ENOUGH 
omplete set of five 


Please send pamphlet(s) to: 


(Please Print) 


= 


Enclosed is $____(‘no.. stamps) for the following pamphlet(s 


Quantity 
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promotes phe iy 
Malt Soup Extract promotes growth of favorable 
aciduric intestinal flora and provides mild peristaltic 
stimulation. Safe, effective, non-habit forming—as con- 
firmed by medical literature and clinical use for over 
45 years 


FOR INFANTS: A gentle laxative modifier of milk 


NOW 2 FORMS 


non 


t extra Just add one or two tablespoonfuls routinely to the day’s 
otassiur formula, or in water for breast-fed infants. Prompt re- 
sults, even in stubborn cases 
FOR CHILDREN: One or two tablespoonfuls with 
breakfast and at bedtime, by spoon or in milk. Makes 
a delicious “malted” drink 


B RCHERDT CO 217 N. WOLCOTT AVE., 
s CHICAGO 12, ILL. 








PRESCRIPTION SERVICE FOR 


ENURESIS 


WHOLE PANCREAS 
nnshesitit teas iiitad Not an extract! 
The Journal of the A.M.A., 

I deta be EFFECTIVE substitution 
therapy in demonstrated 
pancreatic deficiency. ‘ 


NOT ENTERIC COATED 


Jordan =~ 5 ee Arch. Surg. 
74: 871, 


ae et al; Surgery, 42: 12, 195% 


Longmire, Jordan and Briggs; 
Ann. Surg. 144: 681, 1956 


Krane; Am, Pract. and Digest, 
1957 


8 8: 1275, 


S. & L. SIGNAL COMPANY, INC. 
525 HOLLY AVENUE MADISON 5, WIS. 


Literature on req ee 
VIOBIN, Monticello, Hlinois 














“NOW! | 


1% GR. SIZE 





The Aspirin that Tastes So Good. 
The Flavor Remains Stable down to the last tablet. 
25¢ Bottle of 48 tablets (1'4 grs. each). 





We will be pleased to send samples on request. 


THE BAYER COMPANY DIVISION 


1450 Broadway, New York 18, N. Y. 
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protection 

from asthma 

for hours 

with 1 

convenient tablet— 


Nephenalin 


PEDIATRIC 


contains:  Aludrine (Isoproterenol HC] 5 mg. (in coating 
plus 
Theophylline 100 mg. (116 gr.) 
Ephedrine sulfate 12 mg. (is gr. 
Phenobarbital 8 mg. (14 gr. 


each tablet 


Keep under tongue 5 minutes for rapid asthma 


relief; then swallow. Not more than 1 tablet in 4 
hours, or 5 tablets per day. Bottles of 20 and 100. 


Shes. Leeming & Gene. New York 17, N. Y. 
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NASAL CONGESTION 
MAKES YOUNGSTERS 
MISERABLE 


Prompt and 
Prolonged Decongestion 
Sinus Drainage and Aeration 


NO STING - NO SEDATION «+ NO EXCITATION 
In practically all patients 
Plastic Unbreakable Squeeze Bottle 
Leakproof, Delivers a Fine Mist 


*Also well suited for adults who prefer a mild spray. 


. 
unithrep LABORATORIES + NEW YORK 18, N.Y. «© WINDSOR, ONT, 


ne rand of phere and Zapon rand of bean, 
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